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PROFESSIO* 


By HucuH J. Morcan, M.D., D.Sc., F.A.C.P., Vanderbilt University 
School of Medicine, Nashville, Tennessee 


“In nothing do men more nearly approach the gods than in giving health to men.” 
Cicero: Pro Q. Ligario Oratio. 


THE 1948 Class of Fellows and Associates convened here for induction 
into the American College of Physicians finds itself in troubled times. Three 
years ago we were quite sure we had seen the end of a global war. With 
hope, with confidence even, we projected our thoughts into the future. We 
envisioned the resumption of our accustomed professional activities in a 
world at peace. We were eager to redeem the personal independence which 


in the time of national emergency we had gladly placed in pledge to the 
common cause. Those of us in the federal services desperately wanted a 
return to home, to friends, to all the old familiar ways of life. No less 
desperately did those of us in civilian pursuits long for a slackening of war- 
time tensions, and for the rediscovery of the free choices that characterize 
normal living. All of us wanted, above everything else, an environment of 
peace and stability in which to live out our professional careers. That these 
hopes have not materialized is no longer news. Let the fact serve a purpose, 
nevertheless, by reminding us that if we are not to replace one set of frustra- 
tions with another, we had best reéxamine and re-appraise both ourselves 
and our profession. 

Our international relations today are far from peaceful. We hear much 
of “cold” and “ideological” war. Our leaders in government and the press 
keep us informed as to what is going on in the world to the end that our 
country may be prepared for another trial by force if this must come. Re- 
gardless of how insane all this appears to be, and how far removed it is from 
the thoughts and desires of the men, women, and children who must do the 
dying if war comes again, the fact remains that as yet there is no peace on 
the international scene. 

* Presidential Address, Annual Convocation, American College of Physicians, San 
Francisco, April 21, 1948. 
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An examination of the domestic situation is not so depressing but it is 
far from reassuring. Our economy is in an inflationary spiral and there is 
no unanimity of opinion amongst the experts either as to the cause of this or 
the consequences. Even our notions regarding the basic functions of gov- 
ernment are not too clear. Here, also, opinion is divided. Social and 
economic tides are running strong and our little boats of individual judg- 
ment are constantly shifting—some of them spinning. Few of us, singly or 
collectively, are able to steer courses which are precise and in relation to a 
predetermined direction and objective. 

Thus, in 1948, we find ourselves living in a world which is not one world 
and in a country which misses the cohesion and unity of opinion and action 
that characterized the war years. That clear and exact focus on objectives 
which was made possible by an immediate threat to our national existence 
is no longer obtainable. Of necessity we are forced to bring into our fields 
of vision many things formerly excluded, and we see them and relate them, 
one to another, indistinctly and ineffectively. Capital, labor, and agricul- 
ture, measuring accomplishment in the main by economic yardsticks, find 
this post-war period uncertain and perplexing. And so we are living in a 
difficult, unsettled period. The economists, industrialists, men of business 
and services, government officials, militarists, tradesmen—all must adjust 
their activities to this fact. What of the physician? 

The propositions of this brief essay are few and quite uncomplicated. 
They merely assert in one way and another that the physician is more for- 
tunate than many. His character as a member of a profession places him 
in a more advantageous position in relation to the attainment of his objec- 
tives than if he were, so to speak, just a plain member of society. He has 
both characters, of course, and cannot wholly escape the impact of the dis 
tractions, confusions, and uncertainties of these troubled days. But in a 
sense—a very real and important sense—he, like his fellows in other pro- 
fessions, may have his career and work out his destiny regardless of the 
times. This is so because his life mission is an unchanging one, not altering 
either with or after events which profoundly displace and deform the careers 
and even the objectives of workers in other spheres. This is so, too, because 
the physician’s function in society is of such an importance, quality, and kind 
that it cannot be measured by the conventional yardsticks of successful ac 
complishment, by yardsticks adapted only to the measurement of economi: 
quanta. 

This holds true for medicine, I insist, because medicine is a profession. 
Medicine is neither a business nor a trade. The laws and customs of eco 
nomics, it is true, do play an essential rdle in the existence of medicine as a 
profession, as they do in the existence of all organized social forms. But to 
say that such laws and customs either override the purposes or define the 
functional operation of the profession is to misconstrue history. True, 
medical services do cost money, and the quality, quantity, and distribution ot 
them are tied into economic factors of a most serious and pressing, and often 
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distressing nature. Nevertheless, I hold that in a democracy these prob- 
lems are not so much the concern of the professions involved (medicine and 
its ancillary groups) as they are the concern of the economists and sociolo- 
gists and statesmen. Professions, because of their very nature, have other 
and infinitely more important interests. For the profession of medicine the 
single interest is the safeguarding of the health and the life of the people. 

What is a profession? The word is derived from the Latin “professio” 
which means “open declaration; public avowal; claim, as of a religious faith 
and purpose.” It is defined as “a calling in which one professes to have 
acquired some special knowledge used by way either of instructing, advising 
or guiding others or of serving them in some art.” The word “calling” is 
used in the above definition, and it in turn deserves clarification. It is de- 
fined, perhaps with an element of mysticism, as ‘“‘a divine summons, or 
prompting to a particular act or duty.” 

Theology, the Law, and Medicine are generally referred to as the three 
learned professions. They are to be sharply distinguished from Business 
which “applies especially to occupations of a mercantile nature” and Trade 
which “applies to any of the mechanical employments or handicrafts except 
those connected with agriculture.” 


Dr. Vannevar Bush’s concept of a profession as revealed to a group of 
y1 


engineers and recorded in his book of essays called “Endless Horizons’ 
represents the thoughts of a great scientist, a hard-bitten realist, an extra- 
ordinary administrator, patriot and one of America’s foremost professional 


men. Dr. Bush emphasizes and reémphasizes the point that the core of a 
profession is “ministration to the people.” The initial and central theme of 
every one of the professions is that they minister to the people. Ministry 
is more than just service. It offers no apolagy and is not subservient. It 
is characterized by authority based on knowledge. Authority in Medicine 
implies great responsibility. It follows that dignity and prestige are ac- 
corded by the people to those providing this ministration. 

Let us turn to the past for a moment and have a view of our medical 
ancestry, our professional forebears, on this continent. At this meeting 
in California, the American College of Physicians is reminded of the great 
pioneer spirit of one hundred years ago which contributed so significantly to 
the development of the West. Going back still further, Dr. Eugene Bishop, 
Medical Director of the Tennessee Valley Authority, has something to say 
about the practice of Medicine in the earliest colonial days in New England, 
when there were few, if any, educated physicians in America.* Medical 
services, such as they were, were provided by the preacher and the provincial 
governor. “The deacon, Samuel Fuller, who came with the Mayflower, 
rendered medical service as well as spiritual consolation. A little later John 
Winthrop, the founder of Boston, was administering to the medical needs of 
his community and, interestingly enough, received from a friend in London 
—one Dr. Stafford—not only essential advice on therapeutics, but perhaps 
the first expression of a code of ethics in American Medicine. Said Stafford 
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in his letter: ‘No man can with good Conscience take a fee or a reward 
before ye partie receive benefit apparent ; and then he is not to demand any- 
thing that shall be so given him, for it comes from God. A Man is not to 
neglect that partie, to whom he hath once administered, but to visit him at 
- least once a day, and to meddle with no more, than he can well attend. In 
so doing he shall discharge a good Conscience before God and Man.’ Bishop 
goes on to say: “We have the obligation to preserve the spirit of the pioneer 
which so completely dominated the thought of our professional ancestry. If 
we have in any particular lost the spirit to serve humanity effectively despite 
every adversity, it must be recaptured as a dominant force in our personal 
and professional lives. These are pioneer times even though our frontiers 
are economic rather than geographic. We must place the public good be- 
fore personal profit now as when Stafford counselled Winthrop to do so.” 
This, you will agree, is a sound, altogether acceptable directive. It is based 
upon a concept which we acclaim, viz., that Medicine is and must always 
remain a profession. 

Are we practitioners of Medicine in the United States in the year 1948 
conducting ourselves in the true spirit of a profession? Obviously, I would 
not have raised the question if it were not for the fact that I have grave 
misgivings regarding an affirmative answer. I do not stand alone in this 
position. Thus, Dr. Bush, a generous critic of “this grand profession,” 
notes: “There is much suspicion in the public mind that aggrandizement, 
utilization of power for the professional advancement of the membership, the 
guild spirit in its cruder form, are rampant... .” And he admonishes us: 
“Unless this suspicion is allayed by a revival of simple ideals the profession 
will suffer, and the people will suffer enormously with it.” 

There can be no doubt that the industrialization of our country has af- 
fected significantly the professional concept in Medicine. In industry success 
is usually measured in terms of dollars earned. Our clients, who commonly 
are our intimate friends, often measure our professional stature by the 
amount of money we earn. Do we? I think many of us do. Is the atti- 
tude and practice of physicians less professional and more commercial than 
it was, let us say, a quarter of a century ago? I am bound to answer, yes. 
One of our so-called professional organizations has emphasized economics 
and the material aspects of medical practice so vociferously and forcefully as 
to lead some of the people and some of the people’s representatives in gov- 
ernment to consider it a business or trade organization. A Federal Court 
decision revealed in no uncertain terms that Medicine in the United States, 
in this instance, forfeited its professional status before the law. It appears 
that by word and deed we interpreted ourselves to the anes and the courts 
as tradesmen. 

Because of the concern I feel for the professional status of Medicine in 
our country I take especial pleasure in welcoming a group of newly elected 
Fellows and Associates to membership in the American College of Physi- 
cians. This organization is the natural home of the physician who is in 
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thought and in practice a professional man. In its articles of organization 
the College defines its mission in simple, clear terms: to maintain and further 
advance the highest possible standards of medical education, research and 
practice; to perpetuate the history and best traditions of Medicine and medi- 
cal ethics; to maintain both the dignity and efficiency of Internal Medicine 
in relation to the public welfare. An organization with these objectives 
does, indeed, provide an atmosphere conducive to professional growth and 
attainment. It is reasonable to hope that through its members it will also 
help to provide the leadership and guidance requisite for the reclamation and 
improvement of the professional status of all the clinical branches of Medi- 
cine in the United States. 

Candidates for Fellowship and Associate Fellowship in the American 
College of Physicians, you will make a covenant with yourselves and this 
College in the exercise which follows. Let your recital of the Fellowship 
Pledge be meaningful and not stilted, empty ritual. This pledge was formu- 
lated by our predecessors neither in a spirit of smug complacency nor for 
purposes of self adulation. Let its recitation, by each of you, constitute a 
reaffirmation of the ideals and objectives which have come to us through the 
centuries of medical history—ideals and objectives without which Medicine 
as a profession does not exist. 


BIBLIOGRAPHY 
1. 


USH, VANNEVAR: Endless horizons, 1946, The Public Affairs Press, Washington. 
isHop, E. L.: Some traditions and responsibilities of the medical profession, Ky. Med. 
Jr., 1937, xxxv, 526-530. 


I 
I 


? 
2 
2 
) 








EMETINE TOXICITY IN MAN: STUDIES ON THE 
NATURE OF EARLY TOXIC MANIFESTATIONS, 
THEIR RELATION TO THE DOSE LEVEL, 
AND THEIR SIGNIFICANCE IN DETER- 
MINING SAFE DOSAGE * 


By Geratp Kiatskin, M.D.,t New Haven, Connecticut, and Harry 
FRIEDMAN, M.D.,t New York, N. Y. 


IXMETINE is an important drug in the treatment of amebiasis, even 
though it frequently fails to cure the intestinal form of the disease. It is 
indispensable in the management of amebic hepatitis and abscess,’ it controls 
the dysenteric symptoms most effectively, and there is evidence to suggest 
that it improves the end results of treatment in intestinal amebiasis when 
used in conjunction with other amebicides.* Yet, fear of toxicity has led to 
the employment of ineffective doses and, in some instances, to the complete 
abandonment of emetine.** There is evidence to indicate, however, that 
moderate to large doses may be given with safety, provided reasonable care 
is exercised. Such care, to be effective, must be based on a familiarity with 
the side-actions of emetine and on an understanding of their significance. 

The physiological and structural changes that occur in animals with acute 
emetine poisoning have been studied exhaustively,*’* but comparatively few 
experiments *****® have been reported on the effects of chronic poisoning 
comparable to those seen in man. Most reports of toxicity in man have 


been concerned with fatal or severely intoxicated cases,” **** or with the 
more serious cardiovascular,** ** * neuromuscular *”*” ***° or gastrointes- 


tinal ** complications of treatment. The early and less severe manifestations 
of toxicity, so important in the control of therapy, have not received the 
attention they deserve. 

The following investigation was undertaken to determine the nature of 
the early signs of emetine toxicity, their frequency in relation to dosage and 
their significance in the control of therapy. 


MATERIAL AND METHODS 


The subjects were 93 patients in an Army hospital. All but six were 
males, and, with few exceptions, all were well nourished. The usual in- 
dication for emetine therapy was mild intestinal amebiasis. There were two 
cases of chronic amebic abscess and six of subacute or chronic amebic 
hepatitis. Several patients received a therapeutic trial of emetine, usually 
for chronic diarrhea, but occasionally for suspected amebic hepatitis. 

* Received for publication June 2, 1947. : a 

From the Department of Internal Medicine, Yale University School of Medicine. 

+ Formerly Chief of Medical Service, Schick General Hospital, Clinton, Towa. 

t Formerly Chief of Cardiovascular Section, Schick General Hospital, Clinton, Iowa 
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The subjects were kept at bed rest during the entire period of observa- 
tion. One grain (.065 gm.) of emetine was administered daily by the sub- 
cutaneous route. In a few cases it was given intramuscularly, and in one 
case six doses were given intravenously. The injections were usually given 
in the region of the deltoid or gluteal muscles. As a rule the entire daily 
dose was given in a single injection, but in several patients divided doses 
were used. Two patients received one-third of a grain daily instead of the 
usual dose. Several commercial preparations of emetine hydrochloride 
were employed, some in the form of one-third grain (.022 gm.) soluble 
hypodermic tablets, others put up in ampoules containing one grain (.065 
gm.) of the alkaloid in one cubic centimeter of water. 

The total dose used varied from one to 27 grains (.065 to 1.75 gm.). 
Thirty of the patients received less than 12 grains (0.78 gm.). In seven 
of these treatment was interrupted by a short rest period, usually three days, 
after the sixth or ninth dose. Fifty-three patients received 12 grains (0.78 
gm.), the course being interrupted by a three day rest period after the ninth 
grain (0.585 gm.). Ten patients received from 15 to 27 grains (0.975 to 
1.75 gm.), with rest periods as indicated below: 


























Total 
— Emetine Rest Emetine Rest Emetine Rest Emetine 
(Grains) (Days) (Grains) (Days) (Grains) (Days) (Grains) 
Grains Days 
44 5 8 10 15 23 
65 9 21 6 15 36 
33 9 R 3 19 6 18 40 
31 9 B 3 25 7 19 47 
32 9 B 3 20 9 21 44 
36 7) 3 3 26 9 21 50 
81 8 4 4 14 9 21 39 
82 9 3 3 19 6 r 3 21 45 
64 9 3 1 14 6 46 6 22 85 
4 9 3 3 15 9 12 6 27 57 




















When the study was planned it was hoped that each of the patients would 
receive a minimum of 10 grains (0.65 gm.), but treatment was stopped 
prematurely because of toxic reactions in seven, and because of a variety of 
other reasons unrelated to the treatment in six others. Two additional 
patients had to discontinue treatment because of toxic manifestations after 
10 to 27 grains (0.65 and 1.75 gm.) respectively. The largest doses were 
employed in the hepatic amebiasis group. 

To ensure the uniformity and completeness of the observations, a printed 
chart enumerating all the known toxic reactions and the required clinical 
observations was appended to each patient’s record. The medical officer in 
charge was required to tabulate an entry for each item daily. In addition, 
each of the patients was seen by one or both authors on several occasions. 
Any abnormalities noted were described in detail on the back of the special 
charts, and were graded as mild, moderate or severe. 





894 GERALD KLATSKIN AND HARRY FRIEDMAN 


Since diarrhea was a frequent symptom before treatment, it was not con- 
sidered a sign of toxicity unless there was a significant increase in severity. 

The blood pressure was checked twice daily and the lowest value tabu- 
lated. Since the subjects were all bed patients the blood pressure tended 
to be low before treatment. A fall in blood pressure was considered sig- 
nificant when it fell to 100 mm. Hg systolic and 50 mm. diastolic. In sub- 
jects whose initial pressure was below 110 mm. Hg systolic, a fall was not 
considered significant unless the pressure fell to 90 mm. Hg systolic and 50 
mm. diastolic. 

The pulse rate was checked a minimum of twice a day and the highest 
value was tabulated. If the basal pre-treatment rate was under 90 per min- 
ute, an increase to 100 or over was considered significant. If the initial rate 
was between 90 and 100, a rise to 110 or over was considered significant. 

Electrocardiograms were taken before treatment and every three days 
thereafter, at least until treatment was completed, and frequently until all 
abnormalities had returned to normal. The conventional limb leads and 
lead C F IV were recorded on a Sanborn Cardiette. Precise measurements 
of the complexes were made in the usual manner and interpreted by one of us 
(H. F.). 

Many of the patients were observed until all signs of emetine intoxication 
had subsided, but, unfortunately, it was not always possible to do so. The 
observations on the duration of toxicity are, therefore, incomplete in many 
instances. 

RESULTS 


Incidence of Toxicity. The most striking finding was the frequency with 
which emetine toxicity occurred. Even excluding the local reaction, which 
occurred in all but seven patients, no less than 91 per cent exhibited toxic 
manifestations at some time during treatment. As can be seen in table 1, 
the signs of toxicity were usually multiple, and in only 20 of the 85 subjects 
were they confined to a single system. 


TABLE I 


Summary of Toxic Manifestations Encountered in 93 Subjects Receiving 1 to 27 Grains 
(0.065 to 1.755 gm.) of Emetine, Exclusive of Local Reactions 


Number Per Cent 


Manifestations limited to one system 20 
Cardiovascular 15 
Neuromuscular 3 
Gastrointestinal 2 

Manifestations in several systems 65 

No toxic manifestations 8 


The individual manifestations of toxicity observed are enumerated in 
table 2. In general, they fall into four categories: local, gastrointestinal, 
cardiovascular and neuromuscular, but several, including weakness, headache 
and dizziness are difficult to classify and have arbitrarily been included in the 
neuromuscular group. As already mentioned, pain at the site of injection 
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was experienced by all but a few of the patients. Generalized weakness, 
electrocardiographic changes and diarrhea occurred in approximately half 
the subjects, and the incidence of the remaining toxic manifestations varied 
from 5.4 to 35.5 per cent. 

The infrequent occurrence of toxicity observed by others is in striking 
contrast to these findings. In two large series, in which doses of emetine 
comparable to our own were employed, the incidence was only 1.4" and 2.8 
per cent *’ respectively. Even more contradictory are the reports of Heilig 
and Visveswar ** and Deuskar ** that they observed no significant toxic mani- 
festations after giving relatively large doses of emetine intravenously. 


TABLE II 
The Incidence and Duration of Toxic Manifestations during Emetine Therapy 





























Sackdence — omnes =. —_— 
No. Per Cent* No. Per Centt No. ———- ADs 
Local pain 86 93.1 23 27.4 63 1-15 4.3 
Diarrhea 39 41.9 24 61.5 15 1-14 » A 
Nausea 29 31.2 20 69.0 9 1-5 1.7 
E. K. G. changes 49 52.7 7 14.3 42 1-39 9.0 
Fall in B.P. 33 35.5 22 66.7 11 1-2 1.2 
Precordial pain 33 35.5 17 51.5 16 1-3 1.6 
Dyspnea 14 15.0 4 28.6 10 1-5 1.4 
Tachycardia 12 12.9 9 75.0 3 1 1.0 
General weakness 50 53.7 16 32.0 34 1-25 3.9 
“Neuritis” 14 15.0 2 14.3 12 2-30 13.0 
Dizziness 9 9.7 4 44.4 5 1 1.0 
Headache 7) 9.7 5 55.6 4 1 1.0 














* Refers to entire series of 93 subjects. 

t Refers to the number of subjects exhibiting that manifestation. 

t Based on incomplete data; in many instances subjects were not followed until last signs 
of toxicity had subsided. 


Relation of Toxicity to Dose. It can be seen from table 3 that signs and 
symptoms of toxicity appeared as early as the first dose, and, as might be 
expected with a drug which has a cumulative action,” increased in frequency 
with the number of doses. The vast majority of toxic manifestations, how- 
ever, first appeared before the tenth day of treatment. The cumulative ef- 
fects of emetine are more apparent in table 4, which gives the incidence of 
toxicity at various dose levels. It should be noted, however, that the in- 
crease in toxicity at high dose levels was not striking, nor did it occur with 
all manifestations. This can probably be related to the rest periods which 
interrupted treatment. 

Duration of Toxicity. Although the action of emetine is undoubtedly 
cumulative a surprising number of toxic manifestations were transient and 
subsided in spite of further drug administration. This was particularly true 
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of nausea, diarrhea, tachycardia, fall in blood pressure and precordial pain, 
and was least common with the local reaction, electrocardiographic changes, 
dyspnea, weakness and “neuritis” (table 2). The duration of toxic mani- 
festations following cessation of emetine therapy was quite variable. In 
general, they subsided in one to three days, except in the case of local pain, 
electrocardiographic changes and “neuritis” which usually persisted for a 
week or more (table 2). 

In some patients the symptoms were transient in the sense that they oc- 
curred shortly after administration of the drug and subsided within a few 


TABLE III 


Onset of Toxic Manifestations during Emetine Therapy 
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Figures in table refer to the number of subjects in whom a toxic manifestation appeared for 
the first time. 


hours, although they recurred with subsequent doses. This was especially 
true of headaches, dizziness, nausea and precordial pain. 

Severity of Toxicity. For the most part the signs and symptoms of 
emetine toxicity were mild to moderate and showed little tendency to increase 
in severity. In nine subjects, however, they were sufficiently severe or pro- 
gressive to warrant cessation of treatment. Multiple toxic manifestations 
were present in all, but the following were the indications for stopping the 
drug: precordial pain in three patients after 1, 2 and 9 grains, respectively ; 
persistent electrocardiographic changes in two patients after 9 and 10 grains, 
respectively ; “neuritis” in one patient after 9 grains; fainting in one patient 
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after 3 grains; nausea and vomiting in one patient after 7 grains; and quiver- 
ing of the muscles and weakness in one patient after 11 grains. 

The general plan of treatment was to give 12 grains in 15 days and then 
shorter courses after rest periods of two to three weeks. In one patient 
nausea and vomiting occurred after each injection, so that a long period of 
rest was interposed following the fifth dose. Emetine was then given in one- 
third grain doses three times a day. Nausea recurred but it was less severe. 
In two other patients the usual rest periods had to be prolonged because of 
persistent electrocardiographic changes after 12 and 16 grains respectively. 
These recurred in one patient when emetine treatment was resumed. 


LocaL REACTION 


The local reaction, although never severe enough to warrant stopping 
emetine, was one of the most troublesome features of treatment. Many 
patients complained bitterly about it and some were disabled for a week or 
two after the drug was discontinued. 

The reaction was characterized by aching, tenderness, stiffness and 
weakness of the muscles around the injection site with negligible signs of 
local inflammation. It usually involved a large area and occasionally spread 
to the distal portion of the involved extremity. As a rule there was an in- 
terval of a day or two between the injection and the onset of symptoms. 
Quite often a reaction occurred at one injection site but not at others. 

The clinical features of the reaction suggested a diffuse myositis rather 
than the localized subcutaneous inflammatory process frequently seen after 
the injection of foreign substances. Unfortunately, biopsy specimens could 
not be obtained. In animals, however, emetine is known to produce exten- 
sive capillary hemorrhages in the muscles about the injection site, with little 
edema and no necrosis.** ** The same may be true in man. 

Urticaria may occur during emetine therapy *” ** ** ** and dermatitis may 
follow direct contact with the drug.** Neither of these complications was 
encountered in this series. 


GASTROINTESTINAL MANIFESTATIONS 


Diarrhea was induced or aggravated by emetine in almost half the sub- 
jects. It was frequently accompanied by cramps, but was never severe or 
associated with blood, mucus or pus in the stools. 

Diarrhea is a well recognized sign of emetine toxicity in both man and 
experimental animals.** ** ** *° It may become so severe that it is mistaken 
for a dysentery relapse, especially when it is accompanied by blood, pus and 
mucus in the stools. In animals small doses of emetine administered parent- 
erally increase intestinal peristalsis * **** while large doses produce edema, 
congestion and hemorrhages of the mucosa ** **** and occasionally ulcera- 
tion.” *** However, no significant changes have been demonstrated in the 
intestinal mucosa of man.” *” ** 
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The occurrence of diarrhea and cramps without fecal blood, mucus or pus 
suggests that they were due to increased peristalsis in this series. 

Some observers * “* contend that excretion of emetine into the gastro- 
intestinal tract is an important factor in producing lesions there, but it is 
doubtful that any significant excretion occurs by that route.*° The best evi- 
dence indicates that emetine is largely excreted by the kidney.** 

Nausea occurred in almost a third of the subjects and was only occa- 
sionally accompanied by vomiting. In many it appeared within two hours 
of an injection and subsided rapidly, but in others it was more persistent. 

Nausea and vomiting may be due to the direct action of emetine on the 
gastric mucosa when it is administered orally,” but it is doubtful that a direct 
action occurs when the drug is given parenterally, a possibility suggested by 
Ghosh and Adhya.* It appears more likely that the drug stimulates the 
vomiting center either directly ** or reflexly from the viscera.* * 

The rapid onset and short duration of the nausea noted in many of our 
subjects was in keeping with a central action, and it may be of significance, 
in connection with a possible reflex mechanism, that 18 of the 29 had 
electrocardiographic abnormalities and 13 had diarrhea. 


CARDIOVASCULAR MANIFESTATIONS 


Cardiovascular manifestations occurred in 77 of the 93 subjects (82.8 
per cent), and, as indicated in table 5, were multiple in more than half the 


TABLE V 
The Interrelations of the Cardiovascular Manifestations Exhibited during Emetine Therapy 

















| me re al in BP. Prin a Dyspnea Tachycardia 
E.K.G. changes | 49 | 15% | 23 16 “Sa Fe 
Fall in B.P. 33 23 | e | 13 3 2 
Precordial pain 33 16 13 a 9 6 
Dyspnea 14 8 3 9 3° 3 
Tachycardia | 12 7 | 2 6 | 3 | a 








* No associated cardiovascular manifestations. 


group. The following were observed: electrocardiographic changes (52.7 
per cent), fall in blood pressure (35.5 per cent), precordial pain (35.5 per 
cent), dyspnea (15 per cent) and tachycardia (12.9 per cent). None of the 
patients developed cardiac enlargement or signs of congestive failure. In 
general the manifestations, except for electrocardiographic abnormalities, 
were transient and a high proportion of them cleared up despite continued 
emetine therapy (table 2). The electrocardiographic changes, on the other 
hand, were of much longer duration and only rarely subsided before emetine 
was stopped. No patients, however, suffered permanent cardiovascular 
damage. 

In animals, lethal and sublethal doses of emetine produce cardiovascular 
disturbances which are due primarily to changes in the myocardium." Sec- 
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tion of the vagus nerves is without effect in these experiments. Animals 
that die in less than 48 hours exhibit only interstitial edema of the myo- 
cardium, whereas those that survive longer show degenerative swelling and 
necrosis of myocardial fibers with focal areas of cellular infiltration and inter- 
stitial proliferation resembling Aschoff bodies.’ Usually there is evidence 
of cardiac dilatation and congestive failure terminally.” *** In acute experi- 
ments with sublethal doses given intravenously the disturbances of cardiac 
function produced are very rapidly reversible, and, as far as can be judged 
from electrocardiographic tracings, leave no residuals.” ° 

There is a wide divergence of opinion regarding the occurrence of myo- 
cardial damage following therapeutic doses of emetine in man. Brown,” 
reviewing the experience of the Mayo Clinic, found no cardiovascular com- 
plications in a series of 554 cases. Included in the group were 25 patients 
between the ages of 60 and 74 in whom an increased myocardial susceptibil- 
ity to the drug might be expected. On the other hand, a great number of 
abnormalities have been observed when serial electrocardiographic studies 
have been done routinely. Thus, significant electrocardiographic changes 
were noted in 52.7 per cent of Hardgrove and Smith’s ** and in 35.6 per cent 
of Heilig and Visveswar’s * series of patients receiving a total of 10 grains 
(0.65 gm.) and 12 grains (0.78 gm.) respectively. 

Most of the electrocardiographic changes reported have been transient, 
indicating that the myocardial effects of emetine in therapeutic doses are us- 


ually reversible. In several instances, however, evidence of myocardial 


damage has persisted for many months.** ** Moreover, degenerative changes 


in the myocardium have been found in some cases of fatal emetine_intoxica- 
tion.** 

Electrocardiographic Changes. ‘The initial electrocardiograms were 
considered normal in all cases, except for the following minor deviations: 
Inversion of T, in 13, left axis deviation in six, right axis deviation in two, 
slurring or notching of QRS, in three, and inversion of T, in one. Signifi- 
cant abnormalities appeared during treatment in 49 of the 93 subjects (52.7 
per cent), and were classified as major in 20, minor in 20, and mixed in 9. 

Minor changes included: significant prolongation of the PR interval, but 
not exceeding 0.20 second, decrease in T-wave amplitude to less than 1 mm., 
slurring and notching of QRS complexes in a single lead, extrasystoles, and 
a shifting pacemaker. Prolongation of the PR interval to 0.21 or more 
seconds, inversion of T-waves, and nodal rhythm were classified as major 
abnormalities. 

As indicated in table 6, the outstanding findings were flattening and in- 
version of the T-waves and prolongation of the PR interval, which occurred 
in 24 and 14 cases respectively. Disturbances in rhythm were unusual. 
One subject developed a transient nodal rhythm with extrasystoles, and two 
others a few auricular and ventricular extrasystoles. Slurring and notching 
of ORS, occurred in three patients, but no significant changes were noted in 
the other ventricular complexes, in the ST segments or in the intraventri- 
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cular conduction time. The maximum PR interval was 0.24 second and 
there were no dropped beats. Multiple abnormalities frequently occurred 
in the same patient. Some of these changes are illustrated in figures 1 and 2. 

Similar electrocardiographic abnormalities have been observed by 
others.** ** When emetine is administered intravenously, changes appear 
almost immediately, but usually subside in less than an hour. The long-term 
effects of multiple doses given intravenously, however, are like those de- 
scribed after subcutaneous injections.** Exercise may aggravate these ab- 
normalities, but it does not precipitate electrocardiographic changes in 
patients undergoing emetine treatment.** 


TABLE VI 
Electrocardiographic Changes Observed in 93 Subjects Receiving Emetine 








Electrocardiographic Changes 





No. Subjects 
Minor Major 





Inversion of P-waves * 
Pi 
P2 
P; 
Prolongation of PR interval 14 
Slurring and notching QRS, 3 
T-wave changes | 36* 


Te 
Ts 





wwnrne © 


woouws! 
_ 
wn 


T, 

Changes in rhythm 4 
Auricular extrasystoles 
Ventricular extrasystoles 
Nodal extrasystoles 
Nodal rhythm 





& oniemane 
| 











* Multiple abnormalities account for the discrepancy between the number of subjects and 
the number of E.K.G. changes. Of the 36 subjects with T-wave changes, 17 had minor, 
13 major and 6 both types of abnormality. 


Recently Dack and Moloshok* have reported that electrocardiographic 
changes may not appear until a week or two after emetine therapy is discon- 
tinued. This possibility was not explored in the present investigation, al- 
though it can be expected that no electrocardiographic abnormalities present 
at the end of treatment, increased after the drug was withdrawn. 

Heilig and Visveswar * observed that many of their patients exhibited 
electrocardiographic abnormalities before treatment and that a high propor- 
tion of these reverted to normal under the influence of emetine. In the 
present series the only change of this kind noted was the return of an in- 
verted T; to the upright position in three subjects. 

Much more striking electrocardiographic changes have been reported in 
experimental animals,***® due, no doubt, to the relatively large doses of 


emetine and the intravenous route of administration usually employed. In 
acute experiments with a single sublethal dose recovery occurs in less than an 
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Fic. 1. Case 64. Typical T-wave changes after emetine treatment. October 22: nor- 
mal E.K.G. before treatment. November 8: inversion of T, and T, after 10 grains (0.65 
gm.) of emetine. November 23: return to normal after 15 day rest period. November 29 
inversion of T, after 6 more grains (0.39 gm.) of emetine. 


Fic. 2. Case 29. Prolongation of PR interval after emetine treatment. September 26: 
PR 0.20 second before treatment. October 8: PR 0.24 sec. after 9 grains (0.585 gm.) of 
emetine. October 15: PR 0.20 second after nine day rest period. 
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hour. The principal abnormalities that appear are intraventricular and 
auriculo-ventricular block, inversion of T-waves and disturbances of rate and 
rhythm. Dropped beats and complete heart block occur in cats but not in 
dogs. Bradycardia is usually present early, but may be replaced by tachy- 
cardia if a disturbance of rhythm occurs. Auricular extrasystoles are com- 
mon and may be succeeded by auricular tachycardia. Ventricular extra- 
systoles and ventricular tachycardia occur much less frequently and may go 
on to ventricular fibrillation. Acutely lethal doses of emetine produce either 
venticular fibrillation or idioventricular rhythm with progressive slowing 
and ultimate diastolic standstill.° Vagus section® and digitalis* have no 
effect on these changes. 

Tachycardia is a common sign of emetine toxicity in man, but only rarely 
are other disturbances of rate and rhythm encountered. Marked bradycardia 
has occurred after very large doses given intravenously ** and transient 
auricular fibrillation has been observed after multiple small doses given sub- 
cutaneously.** 

Hypotension. A significant fall in blood pressure occurred in about a 
third of the patients (table 2). The systolic pressure usually fell 15 to 20 
and the diastolic 5 to 10 mm. of mercury. The lowest pressure recorded was 
82/48 in a subject whose pretreatment pressure was 96/54 mm. Hg. 

The hypotension associated with emetine administration may be due to 
several mechanisms. In experimental animals receiving relatively large 
doses intravenously it appears to be due to a direct action on the myo- 
cardium.***° Even under these conditions, however, there is some evi- 
dence to indicate that emetine may act directly on the blood vessels causing 
vasodilatation ** or on the vasomotor center leading to a fall in blood pres- 
sure.° In animals, at least, vasovagal reflexes do not appear to be a signifi- 
cant factor, since section of the vagus nerves does not alter the hypotensive 
effects of emetine.*”* Other reflex mechanisms mediated through the 
vasomotor center, however, have not been excluded. 

In man there appears to be very little relationship between the hypoten- 
sive and myocardial effects of emetine.** In the present series approximately 
two-thirds of the subjects with hypotension exhibited electrocardiographic 
abnormalities (table 5), but in no instance did they indicate myocardial 
damage severe enough to account for a fall in blood pressure. Furthermore, 
none of the subjects developed cardiac dilatation or congestive failure, com- 
plications that might be expected under those circumstances. It seems 
probable that the hypotension that occurs in man following therapeutic doses 
of emetine is due to its action on the vasomotor center, either directly or re- 
flexly. The rdle of the vagus in this mechanism has not been studied in man. 
The immediate fall in blood pressure and the evanescent electrocardiographic 
changes that occur following intravenous injections ** are highly suggestive 


of vagal effects. The factor of vasodilatation has not been investigated in 
man, but the striking absence of tachycardia in the present group of hypo- 
tensives (table 5) suggests that it cannot be of primary importance. The 
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epinephrine content of the adrenal gland is lowered by emetine *° and Leibly’s 
case of fatal emetine poisoning exhibited degenerative changes in the 
adrenals,** but there is no convincing evidence that the gdrenals play any role 
in emetine hypotension. 

Precordial pain occurred in a little over a third of the patients (table 2). 
It was usually mild to moderate in severity, aching in character and poorly 
localized in the region of the left nipple. In several patients it was sharp 
and shooting in character and could be increased by movement in bed. Two 
subjects noted the pain a half hour after each injection. The pain did not 
radiate to the shoulders or arms in any of the patients. 

The significance of this symptom was difficult to evaluate. It had none 
of the usual characteristics of coronary pain, although the associated cardio- 
vascular abnormalities occasionally suggested it (table 5). However, there 
is no evidence that the coronary vessels are adversely affected by emetine. 
Even spasm would appear to be excluded by the demonstration that emetine 
increases coronary blood flow.’® It is conceivable that significant myo- 
cardial lesions might give rise to pain. Hardgrove and Smith “* encountered 
precordial pain in one of their patients. The T-wave changes suggested 
coronary occlusion, but there were no other electrocardiographic, clinical or 
laboratory signs of myocardial infarction. According to Chopra and 
Ghosh “ three of Hall's cases experienced constriction in the chest before 
death, and showed marked myocardial degeneration at autopsy. In the 
present group, however, the electrocardiograms were either normal or in- 
dicated only minor injury to the myocardium. 

Dyspnea occurred in 14 of the 93 subjects. It was a purely subjective 
complaint and was not accompanied by a significant increase in the respira- 
tory rate. Although it was frequently associated with other cardiovascular 
manifestations (table 5), the infrequent occurrence of tachycardia and the 
absence of cardiac enlargement, pulmonary congestion and venous engorge- 
ment cast doubt on the cardiac origin of the dyspnea. Generalized weakness, 
on the other hand, occurred in all but two of these subjects, so that the 
dyspnea may have been related to it rather than to cardiac failure. 

Heilig and Visveswar ** were unable to demonstrate any functional in- 
capacity of the heart by an exercise tolerance test during the course of emetine 
therapy, even when definite electrocardiographic abnormalities were present. 
However, several fatal cases have been reported *”** in which dyspnea was 
probably due to myocardial injury and failure. 

It seems fair to say, then, that the dyspnea associated with emetire 
therapy is frequently not cardiac in origin, although it may be so under some 
circumstances. 

Tachycardia is sometimes considered one of the early signs of emetine 
toxicity,** yet, in the present study it was the least common of the cardio- 
vascular manifestations (table 2). However, had the patients been allowed 
up and about, as recommended by Cawston,* tachycardia might have oc- 
curred earlier and more frgquently. 
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The mechanism by which tachycardia is produced has not been worked 
out in man. It has been suggested that it is due to the effects of emetine 
on the myocardium,’* ** the vagus nerves * and the intracardiac nerve end- 
ings.“ As can be seen in table 5, only five of the 12 subjects with tachy- 
cardia exhibited abnormalities in the electrocardiogram, so that a primary 
myocardial effect is unlikely. The tachycardia cannot be related to a fall 
in blood pressure since hypotension occurred in only two subjects: Un- 
fortunately the role of the neurogenic mechanism was not investigated. 
Although a general myocardial effect did not appear important, it is quite 
possible that the tachycardia is due to the effect of emetine on the sino- 
auricular node. 

In summary, then, cardiovascular manifestations were common during 
emetine therapy, and although many subjects developed electrocardiographic 
abnormalities indicating myocardial damage, there was evidence to suggest 
that the other signs and symptoms were usually not myocardial in origin. 


NEUROMUSCULAR MANIFESTATIONS 


More than half the group exhibited signs and symptoms which were 
classified as neuromuscular (table 2). So many of these were associated 
with gastrointestinal and cardiovascular manifestations (table 1), however, 
that it was not always possible to be certain of their neuromuscular origin. 

Weakness was one of the most common signs of emetine toxicity en- 
countered. It was a purely subjective complaint and many patients had 
difficulty in describing it. In some it appeared to be muscular, although 
no weakness or tenderness of the muscles could be demonstrated, while in 
others it was expressed as listlessness and unusual fatigability. 

As a rule the weakness developed insidiously and lasted for several days. 
In many instances, however, it was present intermittently. Transient weak- 
ness, within an hour or two of an emetine. injection, occurred in five subjects. 
In none of these was there any fall in blood pressure and only two exhibited 
tachycardia and one a change in the electrocardiogram. One subject de- 
veloped generalized muscular weakness associated with coarse tremor, 
quivering of the muscles and nervousness shortly after his eleventh dose of 
emetine (0.715 gm.). These lasted eight hours and the following morning 
there was a brief recurrence although no more emetine was administered. 

Weakness has not received much attention as a sign of emetine toxicity, 
although it has been recognized before both in man ** * and in experimental 
animals.* Its pathogenesis is quite obscure, but it has been suggested that 
it may represent a mild form of emetine “neuritis’.*’ Certainly this pos- 
sibility seemed reasonable in some of the present group, especially in those 
that subsequently developed “‘neuritis,” but in others no adequate explana- 
tion could be found. Gastrointestinal and cardiovascular manifestations 
occurred so irregularly in the group (table 7), that they could hardly have 
been of primary importance in producing weakness. 
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TasLe VII 
Relation of Neuromuscular to Other Manifestations of Toxicity 








Sub- | Diar- E.K.G. | Fal! | Record Tachy-| Gen! 
jects | rhea Changes BP. Pain cardia nese 





General weakness} 50 1 2 1 50 
“Neuritis”’ 14 12 
Dizziness 9 6 
Headache 9 4 






































“Neuritis.” Fourteen subjects developed a syndrome which is com- 
monly regarded as “emetine neuritis.” As indicated in table 8 the outstand- 
ing features were bilateral weakness, pain, tenderness and stiffness of the 
extremities and neck. The calves and forearms were the regions most com- 


TABLE VIII 
Clinical Features of Emetine “‘Neuritis” 








Muscle Muscle | Muscle} p, res. Dimin- 
Location Weak- Tender-| Stiff- thesia ished 
ness ness ness Reflexes 








Neck 0 0 a 0 








Neck 
Neck 





4 
4 Arms, legs 
5 
8 





10 Arms, legs 





10 Legs 





10 Arms, legs, 
shoulder, back 





2 days Calves 
after 12 





6 days Arms, legs 
after 12 





6 days Legs 
after 12 





2 days All muscles 
after 12 esp. calves 





18 21 Legs 
19 21 Calves + + 











7 days 21 | Calves + + 
after 16 
































* Refers to days of treatment, or grains of emetine. — , 
Case 31 had had paresthesia and numbness intermittently since an attack of frost-bite 


9 months before emetine treatment. bi _ 
Case 36 had had severe peripheral neuritis due to malnutrition 4 months before emetine 


treatment. 
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monly affected. Muscular weakness varied in severity, but was usually only 
moderate in degree. In one subject (Case 50), however, it was severe 
enough to interfere with walking, and in another (Case 34) the head could 
not be held erect. The pain was aching in character and poorly localized 
in large muscle groups, and, except in one instance (Case 36), had none of 
the lancinating quality or characteristic distribution of neuritic pain. Half 
the group had muscle tenderness, and a similar number complained of stiff- 
ness, but none of the subjects exhibited muscular atrophy, spasticity or 
fibrillation, tenderness of the peripheral nerves or diminution of reflex activ- 
ity. Only three of the 14 subjects had a sensory disturbance. The first 
(Case 31) complained of numbness and exhibited mild hypoesthesia and 
hypalgesia of the hands and feet. These were noted during the initial ex- 
amination, but according to the patient, they had been present intermittently 
for nine months, since an attack of frost-bite. The second (Case 36) de- 
veloped shooting pain in the legs associated with weakness and tenderness 
of the calves and slight hypoesthesia and hypalgesia of the feet. He had 
been a prisoner-of-war for a long period of time and had suffered from 
severe malnutrition. Four months before the institution of emetine treat- 
ment he had developed a severe peripheral neuritis of the legs. This had 
subsided under vitamin therapy and had not recurred until emetine was ad- 
ministered. The third patient with a sensory disturbance (Case 64) de- 
veloped paresthesia but never exhibited any loss of sensation. 

In addition to these three patients in the “neuritis” group, there were 
four others who developed mild paresthesia which lasted from one to three 
days. In none of the latter was there any demonstrable loss of sensation, 
change in the reflexes, pain, tenderness or muscular weakness. The pares- 
thesia subsided despite the continuation of emetine treatment in three of the 
four patients. 

A number of subjects with severe local reactions noted pain in the distal 
portion of the involved extremity. In many respects their signs and symp- 
toms resembled those of emetine “neuritis.” An unusual feature of emetine 
“neuritis” was the occurrence of a latent period between the cessation of 
drug therapy and the appearance of symptoms. This occurred in five pa- 
tients and varied from two to seven days in duration (table 8). Another 
feature was the unusually long duration of the symptoms following with- 
drawal of emetine, averaging two weeks (table 2). 

Numerous cases of emetine “neuritis” have been reported, 
*. ** but not nearly as many as might be expected considering the wide- 
spread use of the drug and the relatively high incidence of this complication 
in the present study. On the whole the reported cases have been much more 
severe than those described here. Muscular weakness has often progressed 
to actual paralysis with foot-drop,"” * wrist-drop,” and inability to hold the 
head erect.'’ In a few instances the muscles of deglutition and respira- 
tion ** *° have been involved. Death has occurred in some of these cases,** 


16, 17, 20, 26, 27, 29, 
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but usually there have been so many other toxic manifestations that it has 
not been possible to assign the cause of death precisely. 

Emetine “neuritis” has usually occurred after doses exceeding 15 grains 
(1.0 gm.), but it has also been reported after as little as 3 to 6 grains (0.195 
to 0.390 gm.).*° The relatively long duration of the “neuritis” is well 
recognized,*” ** although occasional cases *‘ have subsided in less than two 
weeks. The latent period between the cessation of treatment and the onset 
of symptoms has been noted by others.***”** It will be recalled that a 
similar latent period occurs occasionally before the onset of electrocardio- 
graphic abnormalities.” 

Many features of the “neuritis’”’ syndrome observed in the present study 
and described in the literature suggest that it is usually due not to a disturb- 
ance of the nervous system, but rather to a primary disorder of the muscles 
probably a myositis. If a true emetine neuritis, in the sense of a demon- 
strable inflammatory or degenerative lesion of the nerves, does occur it must 
be quite rare. The usual signs of neuritis, namely, loss of reflexes, disturb- 
ances of sensation and muscular atrophy have usually been absent in the 
cases reported both here and elsewhere. Only occasionally have diminished 
reflexes,’ ** ** sensory loss * and muscular atrophy “ been observed. The 
only two patients with definite sensory loss in the present series had had 
signs of neuritis before emetine was administered. It is quite possible that 
emetine precipitated a relapse of a preéxistent neuritis in these cases. Five 
other subjects complained of paresthesia, but the short duration of the symp- 
toms and the absence of objective neurological signs were strongly against 
a neuritic etiology. The tenderness and the pain, on the other hand, which 
were such striking features of the syndrome, were definitely localized in the 
muscles, rather than along the nerves, suggesting a myositis. 

Young and Tudhope * were able to produce weakness of the hind limbs in 
rabbits and guinea-pigs with repeated small doses of emetine, and found 
degenerative changes in the muscles, anterior horn cells and the motor fibers 
of the peripheral nerves. There were no inflammatory lesions in the nerves 
or their sheaths. By the time neural degenerative changes appeared, injury 
to the other organs was so far advanced that recovery seemed doubtful. 
They concluded that the paralysis seen after emetine administration in man, 
which is usually reversible, is due to the direct action of the drug on the 
muscles. Paralysis has been observed occasionally in other experiments,® * ” 
but in none have histologic studies of the nervous system been carried out. 
Kilgore and Liu ** attempted to produce emetine neuritis in the dog, but were 
unable to find any changes in the nervous system. Anderson and Leake * 
noted hyperemia and hyalinization of muscles, but did not examine the 
nerves. Young and Tudhope’s experiments differ from all the others in that 
much smaller doses were employed over a long period of time. It may be 
that in more acute experiments death occurs before neurologic changes can 
develop. 
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Manson-Bahr* and Napier *’ state that emetine may produce both 
neuritis and myositis in man. Unfortunately there are no autopsy or biopsy 
reports to confirm this view. All that can be said at present is that clinical 
observations and experimental studies suggest that the “neuritis” syndrome 
following emetine is usually due to a myositis, but that peripheral neuritis 
may occur under some circumstances. 

Dizziness or faintness was noted in nine subjects. In seven of these it 
occurred shortly after an emetine injection and subsided in a few hours. In 
the remaining two it was noted when the patient attempted to get out of bed. 

Three of the subjects had definite attacks of faintness. In the others the 
symptoms suggested mild vertigo. Case 23 complained of nausea and weak- 
ness for two hours after each injection of emetine. Following the third he 
fainted, and later claimed to have been unconscious for an hour. He.was not 
observed during this period, but a few hours later he appeared perfectly 
normal. Case 60 developed precordial pain and faintness after his first in- 
jection and emetine treatment was stopped. The reaction was thought to be 
hysterical sinee there was no change in the vital signs and since the same 
reaction followed a venapuncture two days later. Case 63 experienced 
faintness, profuse sweating and tachycardia after his first injection. The 
electrocardiogram was normal. The symptoms lasted 20 minutes and did 
not recur following the next 11 injections of emetine. 

The data, presented in table 7, do not warrant any definite conclusion 
regarding the pathogenesis of these symptoms. Cardiovascular abnormal- 
ities occurred so infrequently in this group, it is unlikely that they were an 
important factor in producing faintness and dizziness. Nausea, on the other 
hand, occurred in six of the nine subjects. Nausea not infrequently is ac- 
companied by faintness and dizziness, so that it may have been of importance 
in this group. It is of interest that these symptoms occur with some regu- 
larity after intravenous injections of emetine and that they are more com- 
monly associated with nausea than with cardiovascular phenomena.*” ** 

Headache. Nine subjects developed headache several hours after eme- 
tine was administered. In six of these it occurred with such regularity after 
repeated doses, it seems reasonably certain that it was due to the drug. An 
analysis of the associated symptoms and signs (table 7), however, offers 
no clues as to the nature of the headaches. It is quite possible that intra- 
cranial vasodilatation due to emetine was an important factor. 

Other Visceral Manifestations of Emetine Toxicity. Lethal doses of 
emetine produce degenerative changes and congestion in the liver and kidneys 
of experimental animals.*"*** Some of these are undoubtedly secondary 
manifestations of cardiovascular failure. Similar changes have been de- 
scribed in man.” *® 

The kidneys and liver were not investigated routinely in the present 
study. Nevertheless, most of the subjects had urine specimens examined 
either during or after their course of emetine. No abnormalities that could 
be attributed to the drug were noted. The patients with proved or sus- 
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pected hepatic amebiasis had elaborate studies of liver function. Abnormal- 
ities were noted in some, but these returned to normal under the influence of 
emetine. 


COMMENT 


The data presented clearly indicate that mild toxic manifestations are 
common during emetine therapy and may occur at any dose level. The 
relatively low incidence of toxicity reported by others*”**** has usually 
occurred in studies not primarily concerned with emetine toxicity. It is 
noteworthy that investigations designed to demonstrate the early signs of 
toxicity have usually revealed a number comparable to those reported 
here.** * 

Some observers * have attempted to demonstrate differences in toxicity 
among commercial preparations of emetine. The careful studies of Lake,” 
however, show clearly that these differences are due to marked variations in 
individual susceptibility to the drug. 

Emetine appears to be a general protoplasmic poison witha special pre- 
dilection for muscle and, possibly, nerve tissue, not only of the heart, but also 
of the vascular, gastrointestinal and skeletal systems. It is not surprising, 
then, that multiple manifestations are so common once toxicity occurs. 
Emphasis on the cardiac and neuritic effects of emetine has tended to divert 
attention from the others. Necropsy studies on both man and experimental 
animals amply confirm the multiplicity of lesions produced by emetine. 

The fatalities that have resulted from emetine have almost invariably 
been preceded by easily recognizable signs of toxicity.”’*"** It is important, 
therefore, to answer the question of whether further emetine treatment is 
safe once the early signs of toxicity appear. 

It is evident from the data presented that many of the toxic manifesta- 
tions subside even when treatment is continued, suggesting that, within 
limits, a degree of tolerance to the drug may be acquired, and that some of 
the manifestations, at least, may be due to tissue changes that are rapidly 
reversible. Emetine “neuritis” and electrocardiographic abnormalities, on 
the other hand, show little tendency to regress unless treatment is stopped, 
and probably reflect much more serious and less easily reversed tissue 
changes. The appearance of either of these complications is, therefore, an 
indication for immediate cessation of emetine therapy. The occurrence of 
other toxic manifestations, if mild, should alert one to the possibility of more 
serious consequences, but need not contraindicate further treatment unless 
they show a tendency to increase in severity or fail to subside within a day 
or two. 

Large doses of emetine are frequently required in the management of 
amebiasis of the liver * and occasionally a second course of emetine is indi- 
cated in intestinal amebiasis. In both instances therapy must be interrupted 
by appropriate rest periods to compensate for the well-recognized cumulative 
effects of the drug. The length of the periods compatible with safety has 





EMETINE TOXICITY IN MAN 911 


not been worked out precisely, although a number of suggestions have been 
offered.** *° The intervals chosen in the present study appear to have been 
satisfactory, since no serious ill effects were encountered following relatively 
large doses of emetine. An attempt was made to standardize the rest periods 
between courses, but experience proved the necessity for modifying the basic 
outline in many cases after careful consideration of the type, severity and 
duration of the toxic manifestations. ; 

The local reaction to emetine is one of the most troublesome features of 
treatment. According to Brown” and others “° it can be minimized by in- 
jecting the drug subcutaneously rather than intramuscularly. The subcu- 
taneous route was employed almost exclusively in the present study, but dis- 
abling pain and tenderness were common. Cawston ** recommends the in- 
tramuscular route and suggests that the addition of 1 per cent carbolic lotion 
will prevent the reaction. The use of any local anesthetic would appear to 
be futile, since the reaction usually occurs at least 24 hours after the injection. 

The intravenous and oral routes of administration offer a number of 
advantages including the avoidance of a painful local reaction. Unfortu- 
nately, there are practical and theoretical objections to both. 

Most workers *** ** agree that the intravenous route is too dangerous 
for general use, although it may be employed under special circumstances. 
This opinion is largely based on the fact that the toxicity of emetine is very 
much greater by this route than by any other, as judged by the minimal lethal 
dose in animals.*® *” °*°* Nevertheless, in the therapeutic range intravenous 


emetine has not proved to be more toxic in man, although transient im- 
mediate reactions have been much more frequent.*” ** ** ** The rapidity of 
the injection and the dilution employed may be important factors in deter- 


mining these immediate reactions." *» ** 


Sudden death, usually due to ventricular fibrillation, occurs quite com- 
monly in animals following intravenous injections of emetine.“**’ This 
reaction has not been reported in man, although it may have occurred in 
Stern’s case,’® and the dose required to induce it in animals is larger than 
that generally employed therapeutically. Nevertheless, it is a distinct 
hazard, especially as there is so much variability in individual susceptibility 
to the drug. The discomfort of the local reaction does not appear to be 
serious enough to warrant the added risk of intravenous therapy. 

Orally administered emetine is well absorbed from the upper gastro- 
intestinal tract *° and is effective therapeutically,°? but nausea, vomiting and 
diarrhea are so common, even when the drug is coated with keratin or salol, 
that it is seldom used. Recently, Shrapnel and his associates °* have re- 
ported that relatively large doses are well tolerated if the emetine is sealed in 
a material designed to withstand digestion for three or four hours. Few of 
their patients developed gastrointestinal symptoms and none exhibited signs 
of toxicity, even after doses as large as 23 grains (1.495 gm.) given over a 
19 day period. The authors attribute this unusual resistance to toxicity to a 
relatively slow absorption from the distal portion of the small intestine and 
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colon, where, presumably, the drug is released. In other studies* emetine 
has proved to be as toxic by the oral as by the subcutaneous route, although 
in none of these experiments was absorption from the distal portion of the 
intestinal tract investigated. The excretion rate of emetine, however, is so 
slow ** it is doubtful that absorption can be retarded sufficiently to overcome 
its cumulative effects. Furthermore, a report from the pharmaceutical 
laboratory which prepared the emetine tablets which Shrapnel used states 
that with more extensive experience distressing gastrointestinal symptoms 
have been encountered.** In spite of these conflicting reports, Shrapnel’s 
results are so unusual that his method deserves further investigation. 

Most workers ** ** °* recommend bed-rest for patients undergoing eme- 
tine treatment. A few ***° allow their patients to continue their usual ac- 
tivities. Although no definite evidence has been advanced to prove the ill 
effects of exercise, the high incidence of electrocardiographic abnormalities 
suggesting myocardial damage during emetine treatment warrants the same 
precautions accorded other forms of myocarditis. 

The latent period that occurs occasionally between the withdrawal of 
emetine and the appearance of “neuritis’’ and electrocardiographic changes 
calls attention to the necessity for keeping patients under observation fol- 
lowing treatment, and illustrates the danger of judging drug tolerance solely 
on the basis of the electrocardiogram. Fortunately the other signs of tox- 
icity usually appear earlier and make it possible to avoid serious overdosage. 

There is some difference of opinion regarding the advisability of using 
emetine in the face of organic heart disease. Mackie ** warns against it. 
Heilig and Visveswar,” on the other hand, do not consider the presence of 
electrocardiographic abnormalities a contraindication. One of our abscess 
cases, not included in the present report, exhibited marked left bundle branch 
block of undetermined etiology. He was given very large doses of emetine, 
without any significant change in his electrocardiogram or in his cardio- 
vascular status. The evidence is incogclusive, but it seems probable that 
there is an added risk in using emetine in the presence of organic heart dis- 
ease, particularly when it is accompanied by myocardial failure or a disturb- 
ance in conduction or rhythm. The decision to use emetine under these cir- 
cumstances must rest on the urgency of the need for emetine. If it is great, 
as in acute amebic abscess, the risk must be accepted, but it can be minimized 
by careful observation for signs of toxicity and, in some instances, by reduc- 
ing the daily dose. 

Little is known about the fundamental changes that emetine produces in 
protoplasm. The only pertinent studies are those of Meyer and Williams ” 
who demonstrated a decrease in blood carbon dioxide and those of Pellini 
and Wallace * who found an increase in urinary nitrogen after emetine. 
These changes, which have been interpreted as indicating a disturbance of 
intracellular oxidation, are also produced by other poisons, like arsenic and 
phosphorus. 
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SUMMARY AND CONCLUSIONS 


1. Toxic manifestations are common in the therapeutic dose range of 
emetine, and may occur at any dose level depending on individual suscepti- 
bility to the drug. 

2. Emetine is a general protoplasmic poison with a predilection for 
muscle, and possibly nerve, tissue, not only of the heart, but also of the 
vascular, gastrointestinal and skeletal systems. This is reflected in the 
multiplicity of manifestations that appear once toxicity occurs. 

3. The manifestations of emetine toxicity fall into four groups: local, 
gastrointestinal, cardiovascular and neuromuscular. 

4. The local reaction occurs in all but a few patients when emetine is 
given subcutaneously. Generalized weakness, electrocardiographic changes 
and diarrhea occur in approximately half the subjects, and the incidence of 
the other toxic manifestations varies between 5.4 and 35.5 per cent. 

5. The local reaction appears to be due to a myositis in many cases. 

6. The diarrhea induced by emetine is due to increased peristalsis. With 
very large doses ulceration of the mucosa may occur, although this has never 
been demonstrated in man. The nausea and vomiting are probably of cen- 
tral origin when the drug is given parenterally. 

7. Emetine produces changes in the myocardium, as evidenced by the 
appearance of electrocardiographic abnormalities, but the other cardiovas- 
cular manifestations of toxicity seen in man are usually not cardiac in origin. 

8. The clinical features of emetine “neuritis” are usually those of a myo- 
sitis. If a true emetine neuritis occurs in man it must be rare. 

9. Although the effects of multiple doses of emetine are cumulative, many 
of its toxic manifestations subside during treatment, suggesting that some 
degree of tolerance may be acquired. Electrocardiographic abnormalities 
and “neuritis” rarely regress unless treatment is stopped, so that their ap- 
pearance is an indication for immediate withdrawal of emetine. The other 
signs of toxicity, however, need not contraindicate further treatment unless 
they increase in severity or fail to subside in a day or two. 

10. The toxic effects of emetine are reversible if the drug is stopped 
early enough. Most of them clear up in a few days, but electrocardiographic 
changes and “neuritis” may persist for weeks. 

11. There may be a latent period between the cessation of emetine 
therapy and the appearance of electrocardiographic abnormalities and signs 
of “neuritis.” Patients should, therefore, be kept under observation for 
several weeks following treatment. 

12. Relatively large doses of emetine can be given with safety, provided 
treatment is interrupted by rest periods adequate to compensate for the 
cumulative effects of the drug. 
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EXPERIENCE WITH THE SCHEMM REGIMEN IN 
THE TREATMENT OF CONGESTIVE 
HEART FAILURE* 


By Assott A. NewMAN,{ M.D., and Harotp J. Stewart, M.D., §.A.C.P., 
New York, N. Y. 


THE introduction of the mercurial diuretics has been one of the great ad- 
vances in the treatment of heart failure in recent years. This, coupled with 
the demonstration of safe rapid therapeutic digitalization and the adequate 
maintenance use of digitalis has prolonged the productive activity of patients 
with heart disease and has increased their life span. For many years re- 
striction of salt and fluid intake has been accepted as a beneficial practice in 
the treatment of cardiac failure. The importance of the limitation of salt 
in controlling edema was again emphasized by Schroeder * in 1941. Proger, 
Ginsberg and Magendantz * in 1942 concluded that the harmful effects of an 
increased intake of salt were due to the retention of sodium. Schroeder ’ 
was of the opinion that large amounts of fluid could be taken without the 
production of edema or accumulation of fluid provided the intake of salt was 
kept at a low level. Application of this principle was made by Schemm * * 
in the treatment of congestive heart failure in a regimen which stressed a 


very high daily fluid intake and a diet which was low in sodium and yielded 
a neutral or acid ash residue. 

Schemm’s observations,* * prompted us to test this method of treatment 
and to ascertain first, if it was effective and, secondly if its use was accom- 
panied by advantages over other current methods. Our experience forms 
the basis of the observations now to be reported. 


METHODS 


Patients with congestive heart failure were admitted to the hospital for 
this study. No selection was made with respect to the etiology of the cardiac 
disease. Patients with detectable amounts of fluid accumulations, such as 
edema, ascites, or pleural effusion, lent themselves to the study most easily. 
In only nine of 30 patients under observation were the data satisfactory for 
analysis. In the remaining 21 cases lack of codperation, complete disap- 
pearance of edema during a period of control, or complicating factors, such 
as diabetes, infection, or severe pulmonary edema made the data analytically 
unsuitable. 

On admission all patients were observed during a preliminary control 
period before institution of the Schemm regimen. During this time they 
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were put at complete rest in bed, given a three gram salt diet, a fixed daily 
fluid allowance, usually 1200 c.c., and maintenance amounts of digitalis. 
Patients were digitalized when it was thought advisable. Mercurial and 
other diuretics were not administered unless absolutely necessary. Thora- 
centeses and paracenteses were performed only to relieve severe discomfort. 
The weight was recorded daily before breakfast after the bladder was 
emptied. The total fluid intake and output were measured each day. In 
some the pH and the specific gravity of the urine were measured every day 
and in others, every other day, usually in the afternoon during the so-called 
“alkaline tide.” The serum proteins, venous pressure, circulation time, 
plasma CO, and chlorides, hematocrit and other data were obtained in cer- 
tain patients. 

The preliminary control period was maintained (1) until the weight 
stabilized and there was little apparent change in the clinical condition or 
(2) until a rising weight curve and increase in fluid accumulation indicated 
that no benefit was being derived from the management. The regimen out- 
lined by Schemm was then instituted. This consisted of the daily ingestion 
of large amounts of fluid by mouth, the neutral or acid ash diet exactly as 
outlined by Schemm * (see diet tables in Appendix of Schemm’s article) and 
the administration of dilute hydrochloric acid. Occasionally ammonium 
chloride was added to insure an acid residue. Patients were kept in bed at 
complete rest as before. As in the control period, we avoided using mer- 
curial diuretics or mechanical measures to remove fluid, in order that we 
might better learn what the regimen alone could accomplish. Mercurial 
diuretics were sometimes given: (1) at the end of a Schemm period in order 
to evaluate their effectiveness while the Schemm regimen was being used; 
or (2), toward the end of the hospital stay to assist in removing residual 
fluid. The daily intake of fluid varied with the patient’s ability to ingest 
it. An attempt was made to force between 4000 c.c. and, 5000 c.c. in 24 
hours. Fluids were given only by mouth, and not parenterally. 

Evaluation of the clinical status of each patient was made daily. This 
was based on change in the following symptoms and physical signs: Cy- 
anosis, dyspnea, edema, rales, ascites, liver, pleural effusion. These data 
were kept on a graphic chart which was compiled each day. These charts 
are shown in figures 1 to 9 inclusive. Patients were questioned about the 
palatability of the diet, their ability to take and retain fluids without dis- 
comfort, and their reactions to the regimen. 


OBSERVATIONS 


The data relating to nine patients suffering from congestive heart failure 
who were treated according to the Schemm plan are presented. 
Case 1. D. K. (figure 1): A 23 year old white female had known of the 


presence of rheumatic heart disease since she was nine. Her first episode of con- 
gestive heart failure occurred at 19 at which time she was digitalized. Since that 
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time she had taken the drug. For two and one-half years before admission she suf- 
fered from recurrent ascites and ankle edema for which she received mercupurin 
two or three times a week. For two weeks before admission she was confined to bed 
because of increasing dyspnea, orthopnea, ascites and ankle edema which did not re- 
spond to mercupurin. On admission the heart was greatly enlarged. Many rales 
were audible over both lungs. Auricular fibrillation with a ventricular rate of 120 
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Fic. 1. In this figure are shown data relating to case 1, patient D. K. The clinical 
status, body weight, and the fluid intake and urine output are recorded for each day. In 
this figure, as well as in subsequent figures, the presence or absence of signs and symptoms 
and changes in degree are indicated by the following symbols: + = present, / = increasing, 
\ = decreasing, — = no change, O = absent. 


was present. She had marked ascites; the liver was felt five fingers’ breadth below 
the right costal margin; there was four plus pitting ankle edema. The diagnosis 
was inactive rheumatic heart disease, cardiac enlargement, mitral stenosis and in- 
sufficiency and congestive heart failure. 

Because of the rapid ventricular rate she was given supplementary amounts of 
digitalis. Before she was selected for this study she had been allowed 1000 c.c. of 
milk daily with no limitation of fluids. She had been given ammonium chloride and 
had also been given three injections of 2 c.c. mercupurin. Five days on this program 
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resulted in a weight loss of 6.5 kg. and a marked decrease in edema and ascites. The 
patient was then placed on a diet low in sodium, equivalent to 10 c.c. of excess basic 
ash, and ammonium chloride, with vigorous forcing of fluids. As much as 9650 c.c. 
were taken by mouth in 24 hours without discomfort. Because 2.4 kg. gain in weight 
occurred after 10 days on this regimen, she was given mercupurin on the eleventh 
and thirteenth days, which resulted in a weight loss of 3.5 kg. She was then followed 
for another week on a low sodium, basic ash diet, maintaining a fluid intake between 
3000 c.c. and 7600 c.c. daily (average 4500 c.c.). She received no mercupurin. Dur- 
ing this time ascites increased gradually and she gained 2.0 kg. in weight. She was 
then prescribed a course of mercupurin, receiving one injection every other day, 
which resulted in a weight loss of 4.0 kg. in 13 days.* 

At this time the Schemm diet (low sodium, acid ash) was substituted for the 
basic ash diet, and a high fluid intake and ammonium chloride were continued.t| The 
patient was observed on this regimen without mercupurin for nine days. The fluid 
intake averaged 3500 c.c. per day, the urine output 1900 c.c. The plasma proteins 
were 7.9 grams per cent. The venous pressure was equivalent to 190 mm. saline by 
the direct method. The urine was persistently acid, the specific gravity ranging 
between 1.005 and 1.027; neither albumin nor casts were present. Edema did not 
recur, but the ascites remained unchanged or increased slightly, and a weight gain of 
1.8 kg. occurred. There was no apparent improvement in the patient’s clinical con- 
dition. This program was continued, but the observations after nine days were not 
considered pertinent because bouts of severe abdominal pain believed to be splenic in 
origin interfered with taking the full diet and the amount of fluid. When it was ap- 
parent that no benefit was being obtained by continuing the regimen further, the 
patient was allowed fluids ad libitum and a low salt diet, and given mercupurin to 
reduce the ascites. On this regimen ascites decreased slightly and there was a 
weight loss of 0.9 kg. 


Comment: The data in this case illustrate several points: (1) When the 
Schemm regimen was rigidly applied for nine days without the use of mer- 
cupurin, it failed to induce diuresis, and to prevent the slow reaccumulation 
of ascites. During its use a gain of 1.8 kg. in weight occurred. (2) The 
urine output consistently failed to approach in amount that of the fluid in- 
take, the average daily urine output being 1900 c.c. and the fluid intake 3500 
c.c. (3) Mercupurin was necessary to induce an effective diuresis. (4) 
Large amounts of fluid were taken without discomfort, and on one occasion 
9650 c.c. were taken by mouth in a 24 hour period. 


Case 2. L. M. (figure 2): A 34 year old white female, known to have had rheu- 
matic heart disease since childhood, was first digitalized for cardiac decompensation 
in 1944. Since then she had had three admissions to the New York Hospital because 
of congestive heart failure, with edema and ascites. Two weeks prior to the present 
admission a paracentesis was performed to relieve the ascites, but dyspnea, orthopnea, 
and ankle swelling increased in spite of bed rest at home, three injections of mer- 
cupurin weekly, and limitation of salt and fluid. Only 250 to 300 c.c. of urine re- 
sulted from each injection of mercupurin. On admission she was very dyspneic and 
orthopneic. Many moist rales were heard. The heart was greatly enlarged, a pre- 
systolic murmur of mitral stenosis at the apex and a systolic murmur of tricuspid in- 
sufficiency to the right of the sternum were heard. Auricular fibrillation with a 


_ .* The routine employed in administering mercupurin to this patient and to other patients 
in this study does not concur with the accepted method of one of us (H. J. S.). 

7 The plans for this study had not been formulated when this first case was admitted to 
the hospital and the preliminary period was not obtained. 
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ventricular rate of 86 per minute was present. There was considerable ascites, and 
the liver edge was felt five fingers’ breadth below the costal margin. There was two 
plus pitting edema of the legs and ankles. The diagnosis was rheumatic heart dis- 
ease, enlarged heart, mitral stenosis and insufficiency, aortic and tricuspid insuf- 
ficiency, auricular fibrillation, and cardiac decompensation. 

A paracentesis performed on admission because of distress from the ascites and 
respiratory embarrassment yielded 4100 c.c. of ascitic fluid which resulted in a fall in 
weight from 54.8 to 51.4 kg. 

In the preliminary “control” period of seven days, the patient was at bed rest, 
and was given a three gram salt diet with 1200 c.c. of fluids daily, and maintenance 


CASE LM 3X4F NO 387i 
BOTH So FPR cn ose 2 wavs S's 0 


DYSPNEA #x\\OQ00000000 04-0000004777 77 \ 90000 0 0 0 00 
RALES $eqcoars 0004 <7-\00 . © 0000 00 
ASCITES N 4ANASS4 44444 - 
LIVER + oe (ao @ @ = eo 


iz7 Oo Oof 
i7 oog§ 


cema (eesee™” = 388835000005 Ses = + Bsests 
A =aJeeee oo @ 
EOEMA IENRLES «- #ANNN === 008= 89s 3<os== == = 888888 8 


\elete) 
coo 


2¢c- 
MERCUPURIN 7&E— 





ARACENTESS 
4100 cc. 


oO 
x 
b- 
- 
© 
uw 
= 


7 
eS 


PCEEEE 


g. 


FLUID INTAKE o@ 


URINE OUTPUT = 


ACID ASH DIE T 3GM SALT DIET 
- oe + 
ACID ASH DIET TO 1200C FLUIDS TO I200CC. 


HIGH FLUID INTAKE 
+—UP PROGRESSIVELY _ 


—— 
3GM SALT DIET 
FLUIDS TO 1200CC. 


Fic. 2. In this figure are shown data relating to case 2, patient L. M. 


amounts of digitalis. The ascites decreased during the first few days following the 
paracentesis, then remained unchanged. Dyspnea disappeared, and rales were no 
longer heard in the lungs. Peripheral edema disappeared, but sacral edema persisted. 
The weight remained stationary. During this period the following data were ob- 
tained: Venous pressure 190 mm. saline, circulation time, arm to tongue, 36 seconds 
(Decholin), vital capacity 1150 c.c., and serum proteins 6.8 grams per cent. 

The patient was then given a Schemm diet, forcing fluids to 5000 c.c. daily, with 
acidification of the urine by ammonium chloride in doses of 4 to 6 gm. daily. She was 
kept at bed rest on maintenance amounts of digitalis. This regimen was maintained 
for 18 days. Mercupurin was not given during the first six days. The average daily 
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fluid intake was 3800 c.c. The urine remained acid. After six days she had gained 
2.5 kg. in weight, and the ascites had increased to the point of discomfort, dyspnea was 
recurring and rales were again heard in the lungs. Sacral edema was marked. Two 
c.c. of mercupurin were therefore administered on the sixth day, resulting in an ex- 
cellent diuresis of 8500 c.c. and a weight loss of 3.6 kg. 

The patient was kept for another eight days on the Schemm diet, with a daily 
fluid intake averaging 4000 c.c. without further mercupurin, and with five drops of 
dilute hydrochloric acid in each glass of water substituted for the ammonium chloride. 
The urine remained acid. Again her weight increased, rising from 50.0 to 52.6 kg. 
Dyspnea returned, ascites increased and sa¢ral edema again became marked. Rales 
recurred in the lungs, and peripheral edema reappeared. 

Two injections of mercupurin were given, without appreciable diuresis or change 
in weight. Four thousand five hundred c.c. of ascitic fluid were removed by para- 
centesis. The intake of fluid was reduced at this point, after 18 days on the Schemm 
regimen with an unfavorable response. In this time the patient’s weight had in- 
creased from 51.1 to 53.2 kg., a net gain of 2.1 kg., in spite of three injections of 
mercupurin. 

Because of its low sodium content the Schemm diet was continued, but the fluid 
intake was reduced to 1200 c.c. daily. The patient was now allowed out of bed. One 
injection of mercupurin was given and the patient became free of edema. After nine 
days the patient had gained 2.2 kg. She was again given a three gram salt diet, with 
fluids limited to 1200 c.c. and mercupurin. She lost 0.2 kg. in weight and ascites 
remained unchanged. 


Comment: In this patient an extensive trial of the Schemm regimen was 
ineffective. With a fluid intake averaging 3800 c.c. daily, the patient 
gained 2.5 kg. in six days, requiring an injection of mercupurin. After an- 
other trial of eight days on an average daily fluid intake of 4000 c.c. it became 
necessary to resort to a paracentesis because of increase in ascites. The first 
response to 2 c.c. of mercupurin while on the Schemm program was excellent, 
resulting in a diuresis of 8500 c.c. in 24 hours. Eight days later, however, 
while on the same regimen, two injections of mercupurin in the same dosage 
failed to induce satisfactory diuresis. 

Early, the patient was enthusiastic about the Schemm diet, but later she 
admitted that the three gram salt diet was more palatable, having more 
variety and a better choice of food. 

The patient’s long period of hospitalization made it possible to compare 
the three gram salt diet—1200 c.c. fluid intake regimen on two occasions 
with the Schemm regimen during a high fluid intake and then with the 
Schemm diet with 1200 c.c. fluid intake. It was only on a limited fluid 
intake that she became free of edema and of rales. Ascites recurred sooner 
during the period of high fluid intake. 


Case 3. M. W. (figure 3): A 67 year old white female suffering from rheumatic 
heart disease was admitted to the hospital on October 27, 1945 for the fourth time 
because of progressive dyspnea, orthopnea, ascites and edema. On her previous ad- 
mission in July and August 1945, because of the same symptoms she had been given 
a low sodium diet equivalent to 10 c.c. excess basic ash and a high fluid intake 
amounting to 4000 to 5000 c.c. daily. She also received ammonium chloride and 
mercupurin once weekly during that admission. She responded yery well, losing 10.0 
kg. in weight, and at the time of discharge she was free of edema and ascites. She 
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was discharged on the low sodium diet, 6 gm. of ammonium chloride daily, and digi- 
talis, with instructions to take a liberal amount of fluid each day. 

In spite of close adherence to this regimen at home she began to reaccumulate 
fluid. She was able to take four to five quarts of fluid daily, but she stayed in bed 
most of the time. During the two weeks before admission she received three injec- 
tions of mercupurin weekly without benefit. 

On admission she was very dyspneic and cyanotic. There were a few moist rales 
at the lung bases. The heart was markedly enlarged. The typical murmurs of 
mitral stenosis and insufficiency, aortic stenosis and insufficiency, and tricuspid in- 


MW. 67 F, NO. 3939% 


Oct. _N MBER DECEMEER 
2aax QEMPER, Dip 6 W22mM BBM eS 4 8 
NFANNZ NNR NNN GO 7 ° 


+0000 + tae KN FNS /- oo Oo ° 
+-\\-7 Tt At ee -_—- 
+ ? 4 - 
m-—-=— \4-\-7 
000+ OOOC00O oo 0 


Neweef ooere-= -- 


30 200 25 
AMINOPHYLINE 
sinatra p 
2220.2.) NANI 222222I32ZI2ZIZI2ZI2ZIZI2ZAZA2Z3I23252323523 


g 
3 
$ 





INTAKE = 


a 


URINE OUTPUT = 


FLUID 


MILK | 3GM SALT DIET acid DIET SALT HIGH PROTEIN 
BESdS| Booed ?| ta ~ Fa 3 
1000 C. | HIGH FLUID INTAKE LIMITED TO 1200 CC. 


joxycen 


Fic. 3. In this figure are shown data relating to case 3, patient M. W. 


sufficiency were present. Auricular fibrillation with a moderately rapid ventricular 
rate was present. There was considerable ascites. The liver edge was palpable four 
fingers’ breadth below the costal margin. There was two plus sacral and ankle edema. 
The venous pressure was elevated to 275 mm. of saline, and the arm to tongue circu- 
lation time (Decholin) was 19 seconds. Serum proteins were 6.2 grams per cent. 
The urine showed no albumin or casts, and the specific gravity ranged from 1.003 to 
1.022. The diagnosis was rheumatic heart disease, enlarged heart, mitral stenosis 
and insufficiency, tricuspid insufficiency, auricular fibrillation, and cardiac decom- 
pensation. 

Upon admission she received 0.2 gm. of aminophylline and 1 c.c. of mercupurin. 
During a preliminary three day period she was placed on the Karell diet of 1000 c.c. 
of milk daily, and given aminophylline as a suppository 0.6 gm. daily for three days. 
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At the end of three days her weight fell from 72.0 to 67.0 kg., a weight loss of 5.0 kg. 
There was a decrease in edema and ascites. 

The “control” period was then instituted and the patient was given a three gram 
salt diet with limitation of fluids to 1300 c.c. daily. No diuretics were given. After 
six days her weight had risen from 67.0 to 70.0 kg., a gain of 3.0 kg., and edema and 
ascites were increasing. 

Fluids by mouth were then forced to 5000 c.c. daily, but due to an oversight the 
Schemm diet was not substituted for the three gram salt diet until eight days later. 
During this period the patient had begun to gain weight and to experience distress 
from her ascites. Two injections of mercupurin and aminophylline 0.6 to 0.8 gm. 
daily (a total of 4.25 gm. in six days) were therefore given with slight loss in weight, 
but there was very little change in her clinical condition. 

The change to the Schemm diet, with forcing of fluids by mouth to 5000 c.c. daily, 
supplementary acidification with dilute hydrochloric acid or ammonium chloride, 
inaugurated the trial of the Schemm regimen. During the next six days no mer- 
cupurin was given. The daily intake averaged 4400 c.c., the urine output 3500 c.c., 
the urine remaining acid. The weight increased from 69.6 to 71.0 kg., a gain of 1.4 
kg., and the edema, ascites, and rales in the lungs increased slightly. Because it was 
evident that no improvement was occurring on the Schemm regimen alone it was 
decided to resort to mercupurin. She was therefore given six injections of mer- 
cupurin during the remaining 11 days of the Schemm regimen; during this time she 
gained weight and edema increased. 

Because the Schemm regimen was evidently failing even when supplemented by 
frequent injections of mercupurin, the patient was now given a two gram salt, high 
protein diet with restriction of fluids to 1200 c.c. daily. She was kept at complete 
bed rest, 2 c.c. of mercupurin were given every other day. She also received 4 grams 
of ammonium chloride daily. During the 17 days that she was on this program her 
weight fell from 68.8 to 61.4 kg., a net weight loss of 7.4 kg. Ankle edema decreased 
slightly, and although she still had sacral edema, the ascites had now nearly disap- 
peared. The patient appeared to be doing well at this point, when she suddenly de- 
veloped a cough and fever, and rapidly the signs of bronchopneumonia appeared. 
She died six days later. At autopsy very little fluid was present in the pleural and 
peritoneal cavities. Her weight just before death was 61.4 kg. 


Comment: The advanced stage of this patient’s heart disease was con- 
firmed at autopsy. The heart was greatly enlarged, and there was extensive 
involvement of the mitral, aortic and tricuspid valves. The presence of 
tricuspid insufficiency was suspected some time before death because of the 
characteristic murmur in the tricuspid area and the pulsating liver, and this 
diagnosis was confirmed at autopsy. Coarsely nodular cirrhosis of the liver 
with congestion was found at autopsy, as well as severe chronic passive con- 
gestion of the kidneys and other viscera. The venous pressure was at all 
times markedly elevated, and was usually between 275 and 310 mm. saline. 
On the Schemm regimen the average daily fluid intake was 4400 c.c., while 
the average daily urine output was only 3500 c.c. without mercupurin. 

After six days on the Schemm regimen without mercupurin, the patient 
gained 1.4 kg. in weight and after 11 more days on the regimen during which 
time she received six injections of mercupurin, she gained another 0.9 kg. 
There was no improvement in the patient’s condition. Mercupurin while on 
the acid ash diet and high fluid intake was ineffective, but was effective after 
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the patient was placed on a two gram salt, high protein diet with restriction 
of fluids. The patient did not care for the Schemm diet, remarking on the 
limited variety of foods, and the exclusion of the more palatable foods. She 
frequently had difficulty in drinking more than 4000 c.c. of fluid a day, com- 
plaining of a feeling of fullness, and inability to eat all the food in the diet. 
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Fic. 4. In this figure are shown data relating to case 4, patient P. G. 


Case 4. P. G. (figure 4): A 47 year old white male was admitted to the hos- 
pital on September 29, 1945. The patient had been in good health until the first hos- 
pital admission in September 1942 at the age of 44 because of progressive signs and 
symptoms of heart failure of several months’ duration. He had dyspnea, orthopnea, 
fluid in the right pleural cavity, an enlarged heart, an enlarged liver without ascites, 
and marked edema of the legs and ankles. An electrocardiogram showed bundle 
branch block. On bed rest, digitalization, restriction of salt and fluid, and diuretics, 
he improved rapidly and was discharged with a diagnosis of arteriosclerotic heart 
disease and cardiac failure. One year later he was readmitted because the same signs 
and symptoms of heart failure had recurred after he had stopped taking digitalis. He 
was again digitalized; he improved rapidly when given the same therapy as on the 
first admission and was discharged. In the interval between admissions he had been 
followed in the cardiac clinic on a regimen of maintenance amounts of digitalis, am- 
monium chloride, and occasional injections of mercupurin. The third admission in 
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December 1944 for heart failure followed an upper respiratory infection two weeks 
earlier. After a month at bed rest on a three gram salt diet and fluid restriction to 
1200 c.c. daily, and mercupurin injections three times weekly, he was discharged 
improved. 

The patient was well, attending the cardiac clinic at two week intervals until 
August 1945, one month before his present admission. He omitted his weekly in- 
jections of mercupurin while away on a month’s vacation. His weight gradually 
increased, and dysnea, orthopnea and edema recurred. He had limited fluids to six 
glasses daily, but no effort was made to restrict the salt intake. 

On admission he exhibited rales in the lungs, fluid at the right base, an enlarged 
liver, and scrotal, sacral and ankle edema. There was no ascites. The venous pres- 
sure was 78 mm. of saline, arm to tongue circulation time (Decholin) 27 seconds. 
Serum proteins were 8.0 grams per cent. The diagnosis was heart disease of un- 
known etiology, enlarged heart, normal sinus rhythm, and cardiac decompensation. 

The patient was put at complete bed rest and given a three gram salt diet, fluids 
to 1500 c.c. daily, and maintenance amounts of digitoxin. He was given 2 c.c. of 
mercupurin for three doses on the first three days. Because of the possibility of 
vitamin deficiency he was given large amounts of supplementary vitamins, including 
nicotinic acid and thiamine hydrochloride. He was kept on this program for 18 days 
without further use of mercupurin. In this time he lost 13.0 kg. in weight, 8.0 kg. of 
which apparently resulted from the administration of mercupurin. Rales persisted in 
the lungs and there was little change in the size of the liver, but peripheral edema be- 
came much less. 

When the weight had stabilized, the patient was given the Schemm regimen and 
fluids were forced to 4500 c.c. daily. At first the fluid intake fell below this figure, 
but he was soon able to take the prescribed amount daily without difficulty. The acid 
ash diet was supplemented with five drops of dilute hydrochloric acid in each glass of 
water. Bed rest was continued, with commode privileges allowed. He received no 
mercupurin. The urine remained acid during the entire period. There was no 
evidence of impaired renal function. The Schemm regimen was maintained for 15 
days. The average daily fluid intake was 4000 c.c., urine output 2200 c.c. At times 
he complained that the large quantity of water interfered with eating his full diet. He 
seemed to prefer the Schemm diet to the three gram salt diet without offering any 
reason for the preference. A weight gain of 0.8 kg. occurred on the Schemm 
regimen. Rales did not increase and a roentgenogram of the lungs at the end of this 
period showed minimal clearing of the pleural effusion and pulmonary congestion. 
The size of the liver may have decreased slightly, but slight ankle edema returned later 
in this period. During the last week of hospital stay, he was allowed up progressively. 
The Schemm regimen was continued until discharge from the hospital. 


Comment: This patient suffering from arteriosclerotic heart disease with 
congestive failure exhibited by pulmonary congestion and peripheral edema 
was observed on the Schemm regimen without mercupurin for 15 days. 
Although not an ideal case for evaluating the Schemm regimen because of the 
disappearance of nearly all the edema during the “control” period, it was 
decided to test the Schemm regimen in the presence of a moderate degree of 
failure and also to observe whether diuresis could be effected by the regimen, 
or whether fluid reaccumulated if large quantities of fluid were given without 
mercurial diuretics. The average daily fluid intake was 4000 c.c.; even in 
the absence of demonstrable renal impairment, the urine output averaged only 
2200 c.c. After two weeks on the regimen a weight gain of 0.8 kg. had 
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occurred, no diuresis had been evoked, and there was evidence of increasing 
ankle edema and fluid reaccumulation. 


Case 5. M. R. (figure 5): A 56 year old white female was well until two years 
before admission when she experienced sudden severe pain in the left chest. She 
was told she had heart trouble and was given digitalis. Several similar attacks oc- 
curred in 1943 and 1944. Three months before admission she had another attack of 
severe stabbing pain in the left chest, after which she experienced progressive dyspnea, 
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Fic. 5. In this figure are shown data relating to case 5, patient M. R. 


orthopnea and ankle edema. At the time of admission the patient was fairly active, 
and was not taking digitalis, nor restricting salt and fluid intake. 

On admission she exhibited dyspnea, orthopnea and rales at both lung bases as 
evidence of cardiac failure. There was no ascites; the liver was palpable three 
fingers’ breadth below the costal margin and was tender. There was two plus sacral 
edema and one plus ankle edema. The venous pressure was 125 mm. saline, and the 
arm to tongue circulation time (Decholin) was 27 seconds. The serum proteins 
were 6.7 grams per cent. The urine was clear, without albumin or casts. The 
specific gravity ranged between 1.005 to 1.012. The diagnosis was arteriosclerotic 
heart disease, possible coronary artery disease, normal sinus rhythm, cardiac 
decompensation. 

The preliminary “control” period was instituted with the patient at complete bed 
rest, on a three gram salt diet, and fluids restricted to 1200 c.c. daily. She was not 
given digitalis or diuretics. This program was maintained for seven days, during 
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which time there occurred a fall in weight from 58.8 to 52.4 kg., a net loss of 6.4 kg. 
The fluid intake ave:_.ged 1100 c.c. The rales and the edema disappeared, but the size 
of the liver remained unchanged. 

The Schemm regimen was then instituted; the daily fluid intake amounted to 
5000 c.c. of fluid with five drops of dilute hydrochloric acid in each glass of water. 
She was kept at bed rest and received no mercupurin. She said that she preferred the 
Schemm diet to the three gram salt diet, although she gave no reason for this choice. 
She appeared to have no difficulty taking 5000 c.c. of fluid, although she preferred 
to take only 4500 c.c., the amount to which she was later changed, because the larger 
amount was “tiresome.” The Schemm regimen was maintained for 26 days. The 
fluid intake averaged 5000 c.c., and the urine output 4200 c.c. daily. Acidity of the 
urine was maintained. The weight fell from 52.4 to 50.3 kg., a weight loss of 2.1 kg. 
There was no change in her clinical status, and no evidence of reaccumulation of fluid. 
There was no change in levels of venous pressure, circulation time, vital capacity, 
serum proteins, chlorides, blood count and hematocrit. Progressive changes in serial 
electrocardiograms during this time suggested that coronary occlusion had occurred 
before admission. 

Following the trial period the Schemm diet was continued, fluids were reduced 
to 4500 c.c. daily, and the patient was digitalized and allowed out of bed progressively. 
This resulted in a weight loss of 0.3 kg. in seven days. The patient was discharged on 
maintenance amounts of digitalis. 


Comment: This patient placed on the Schemm regimen for 26 days, lost 
2.1 kg. in weight. The average fluid intake was 5000 c.c. daily, and the 
urine output 4200 c.c. In short, in this instance on the Schemm regimen 
the patient lost weight and was maintained free of edema and of fluid ac- 
cumulation without the use of mercurial diuretics. The data show that the 
use of this regimen in this patient whose urine output was commensurate 
with the fluid intake, did not lead to accumulation of fluids even without the 


use of mercupurin. 


Case 6. G. M. (figure 6): This 34 year old white male, who had a history of two 
attacks of rheumatic polyarthritis at 12 and 23 years of age, first developed dyspnea 
on exertion one and a half years before admission. He was digitalized at that time, 
and continued to take 0.2 gram daily. Seven months before admission he suffered 
from a severe cold, associated with chilliness and cold sweats; two months before 
admission he developed dyspnea again, followed by progressive orthopnea and ankle 
edema. He received five injections of mercupurin during the month before admission, 
but none for seven days before admission. He had been very active up to admission. 
He denied the use of salt on his food, but had not been restricting fluids. 

On admission the patient exhibited signs of moderately advanced cardiac failure. 
He was dyspneic and cyanotic, and moist rales were heard in both lungs. The heart 
was markedly enlarged. Its rhythm was regular with occasional premature con- 
tractions. A presystolic murmur of mitral stenosis and a systolic murmur of mitral 
insufficiency were heard at the apex. There was a pulmonic diastolic murmur as well. 
Moderate ascites was present.- The liver edge was palpable five fingers’ breadth below 
the costal margin and was tender. There was two plus sacral and four plus ankle 
edema. The diagnosis was rheumatic heart disease, enlarged heart, mitral stenosis 
and insufficiency, normal sinus rhythm, cardiac decompensation. 

The possibility of subacute bacterial endocarditis was entertained, but repeated 
blood cultures were negative. Intravenous pyelograms showed poorly functioning 
kidneys, and on one occasion a culture of the urine revealed B. lactis aerogenes. The 
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red blood cell count was 6.0 million and the hemoglobin estimation was 18 grams. 
The venous pressure was 120 mm. saline. Serum proteins were 6.2 grams per cent. 

During the preliminary “control” period the patient was put at bed rest, given 
a three gram salt diet and allowed fluids to 2000 c.c. for the first five days because 
of excessive sweating; the fluid intake was then reduced to 1500 c.c. daily. Digitoxin 
0.2 mg. was given daily. Other diuretics were not used. The patient was maintained 
on this program for 12 days. The weight fell from 98.0 to 96.0 kg. Dyspnea was 
much relieved although a few rales were still heard at the lung bases. Ankle edema 


CASE GM AGE,34 NO. 435653 


FEBRUARY MARCH 
DAY 8VND1I24 66 D2MBB2 8 10 2 14 6 18 B22 
-- ie) o 90 fe) fore) 
*F= YO S 2S SPS S29 So = 
4+\20 +20 += ++ £+\ ##¢ \N -- 
zine a= @ff aa\ <= 


na fa wae aea\ «= 


—_—— —s —---— a -\ 


—/ f- -—=N f-- NO 





dd bb ddd 


ve) 
O 


® 
uw 


0 
a) 


Y 
- 
L 
VY 
ul 
> 


: 


prerorpeeecpereepccgay 


SHES: : shail 


3GM SALT 


FLUIDS TO HIGH FLUID INTAKE 
2000cc. | 


Fic. 6. In this figure are shown data relating to case 6, patient G. M. 
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decreased from four to two plus. The ascites remained unchanged, but the size of the 
liver increased. 

The Schemm regimen was then instituted, the patient still remaining at bed rest; 
this included the Schemm diet, and high fluid intake, acidified with five to eight drops 
of dilute hydrochloric acid in each glass of water. No mercurial diuretics were given. 
This regimen was continued for eight days. The average oral daily fluid intake was 
3000 cx., the urine output 2300 c.c. The urine was at first acid in reaction, later 
becoming neutral, and once slightly alkaline at a time when cultures revealed B. lactis 
aerogenes. The weight increased from 96.0 to 99.0 kg., a gain of 3.0 kg. Slight 
cyanosis appeared. Edema and ascites remained unchanged. The liver edge was 
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now felt six fingers’ breadth below the costal margin. Edema of the anterior ab- 
dominal wall was frequently distressing. 

The persistent weight gain and apparent failure of the regimen led to the de- 
cision to test the effect of mercupurin while the Schemm regimen was maintained 
and increasing the dilute hydrochloric acid from eight to ten drops per glass. The 
first injection of 2 c.c. of mercupurin produced a marked diuresis of 8000 c.c. in 24 
hours, resulting in a weight loss of 5.7 kg. Two c.c. of mercupurin were given every 
other day for a period of 23 days during which the weight fell from 99.0 to 82.0 kg., 
a loss of 17.0kg. The average daily fluid intake during this period was 3600 c.c., and 
the urine output was 3000 c.c. The most effective diuresis occurred when the urine 
was acid. Edema disappeared except from the ankles and ascites disappeared, rales in 
the lungs cleared, but the size of the liver remained unchanged. Fever, recurrent 
hemoptysis and a persistent urinary tract infection were complications requiring spe- 
cial therapy. Measures which would not introduce factors tending to invalidate the 
results of the regimen were employed. 

During the last 24 days of hospital stay, the patient was given a 2000 calorie 
diet containing three grams of salt, with fluids to 2000 c.c. daily, and 8.0 gm. am- 
monium chloride. He received 2 c.c. mercupurin every other day. He was allowed 
up progressively. The weight had fallen from 79.6 to 74.4 kg. at the time of dis- 
charge, a loss of 5.2 kg. 


Comment: The Schemm regimen was used in this case for a period of 
eight days. The patient codperated well, taking an average of 3000 c.c. of 
fluids daily; he complained frequently of the inadequacy in amount and 
variety of the diet. The urine output never approached the fluid intake, 
averaging only 2300 c.c. daily. The Schemm regimen without the use of 
mercupurin was unsuccessful in the alleviation of heart failure as the patient 
gained 3.0 kg. in weight, and showed increase in edema, size of the liver or 
amount of ascites. 

Excellent diuresis occurred, however, when mercupurin was used in con- 
junction with the Schemm regimen. The initial 2 c.c. injection evoked a 
diuresis of 8000 c.c. After 11 injections in 23 days, the patient was relieved 
of fluid accumulations, losing 17 kg., while on the low sodium diet and a fluid 
intake averaging 3600 c.c. daily. The patient also lost weight on a three 
gram salt diet with fluids around 2000 c.c. daily, together with ammonium 
chloride and mercupurin. 


Case 7. A. H. (figure 7): A 63 year old white male was admitted to hospital 
on December 26, 1945 for the first time. He had experienced swelling of the ankles 
for six months, and dyspnea and orthopnea for four months. Digitalization was 
begun four days before admission and 1.0 c.c. of mercupurin given. On admission, 
dyspnea, orthopnea and cyanosis were present. Moist rales were heard in the lower 
half of both lung fields. The heart was enlarged to the anterior axillary line. The 
blood pressure was 150 mm. Hg systolic and 94 mm. Hg diastolic. There was no 
ascites. The liver edge was felt four fingers’ breadth below the costal margin. There 
was four plus pitting edema of the legs and ankles. The diagnosis was arteriosclerotic 
heart disease with cardiac enlargement, cardiac decompensation, and normal rhythm. 

A roentgenogram of the chest showed a deformed thorax with kyphoscoliosis, and 
increased vascular markings with pulmonary fibrosis and emphysema. The red blood 
cell count was 6.0 million, the hemoglobin 18.0 gm., the hematocrit 68 per cent. The 
venous pressure was 105 mm. saline and the circulation time (calcium gluconate ) 
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was 18 seconds. The serum proteins measured 6.0 grams per cent. The urine con- 
centration reached 1.020. Albumin and casts were not detected. 

On admission the patient was given mercupurin, 2 c.c. and aminophylline, 0.5 
gram before it was decided to use the Schemm regimen. These measures resulted in 
a fall in weight from 57.2 to 53.0 kg. A “control” period was then instituted, in 
which the patient was at complete bed rest, given a three gram salt diet with daily 
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Fic. 7. In this figure are shown data relating to case 7, patient A. H. 


fluid intake limited to 1500 c.c. Maintenance amounts of digitalis were continued 
This program was continued without other diuretics for eight days. The weight fell 
from 53.0 to 49.0 kg., a loss of 4.0 kg. Peripheral edema disappeared. Rales per- 
sisted in the lungs and the size of the liver did not change. 

After several days, when the weight had stabilized at 49.0 kg., and there was no 
further apparent change in the patient’s condition, the Schemm regitfien was insti- 
tuted. An attempt was made to force fluids to 4000 c.c. daily. The patient was given 
ammonium chloride, 4.0 grams daily, instead of dilute hydrochloric acid, but received 
no other diuretics. Maintenance amounts of digitalis were continued. The average 
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daily fluid intake was 3000 c.c., the urine output 2300 c.c. The urine remained acid 
at pH 4.5. During the eight day trial of the Schemm regimen without mercupurin 
and on strict bed rest, there was no change in the weight or in the patient’s clinical 
status. Rales in the lungs persisted. There was no change in the size of the liver. 
There was no evidence that fluid was reaccumulating. Decrease in the heart size was 
observed in the roentgenogram of the chest taken at the end of this period, and vas- 
cular markings in the lung fields had become less prominent. 

The Schemm regimen was continued, the patient, however, now being allowed 
up progressively. No diuretics were given. After nine days there was a slight 
weight gain of 0.4 kg., but no significant change in the clinical status occurred. 


Comment : This 63 year old patient exhibiting evidence of arteriosclerotic 
heart disease, pulmonary fibrosis and emphysema, who suffered from cardiac 
failure was given a trial of the Schemm regimen without mercupurin for 
eight days. Although all peripheral edema had cleared during the control 
period, there was still pulmonary congestion and enlargement of the liver. 
When on strict bed rest for eight days on the Schemm regimen with oral 
fluid intake of 3000 c.c. daily the patient failed to exhibit significant change 
in weight and diuresis did not occur. A subsequent period of nine days on 
the Schemm regimen with the patient permitted ambulatory privileges did 
not result in increase in signs of failure. 


Case 8. F. S. (figure 8): A 56 year old white female who had known of her 
hypertension for many years was admitted to the hospital giving a history of progres- 
sive dyspnea, orthopnea, and swelling of the ankles of three months’ duration. Re- 
current episodes of dyspnea and swelling of the ankles had occurred for at least four 
years. During the six weeks before admission she had been given digitoxin 0.2 mg., 
and ammonium chloride, 4.0 gm. daily, and mercupurin once a week without apparent 
relief. She had continued active without limiting salt and fluid intake. 

She was obese, orthopneic, and dyspneic on the slightest exertion. Advanced 
hypertensive retinopathy was present. There was decreased resonance in the lower 
half of the right lung field. Many fine crepitant rales were heard in this area. The 
heart was greatly enlarged. Auricular fibrillation was present, with a ventricular rate 
of 84 per min. There was no ascites. The liver was felt three fingers’ breadth below 
the costal margin. One plus sacral edema and two plus ankle edema were present. 

A roentgenogram of the chest revealed cardiac enlargement, most marked in 
the region of the left ventricle, and an area of atelectasis or consolidation in the middle 
lobe of the right lung. The electrocardiogram showed auricular fibrillation with a 
ventricular rate of 90. The venous pressure was 60 mm. of saline. Arm to tongue 
circulation time (Decholin) was 23 seconds. Serum proteins were 7.1 gm. per cent. 
The urine was free of casts and albumin. The urine concentration was 1.023. The 
diagnosis was hypertensive and arteriosclerotic cardiovascular disease, enlarged heart, 
cardiac decompensation, and auricular fibrillation. 

The “control” period was instituted for five days until the patient’s weight stabil- 
ized: This consisted of complete bed rest, three gram salt diet, 1200 c.c. fluids and 
maintenance amounts of digitoxin. Mercupurin was not given. The average daily 
fluid intake was 850 c.c., the urine output 740 c.c. She lost 1.4 kg. in weight during 
this period, but continued to have orthopnea and dyspnea on the slightest exertion. 
There was no change in the signs in the right lung, or in the size of the liver, but 
ankle edema decreased. One injection of aminophylline, 0.5 gm. intravenously was 
required for relief of dyspnea. During the last two days of the control period there 
Was no appreciable change in weight. 
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The Schemm regimen was then started: The Schemm diet, forcing of fluids and 
five drops of dilute hydrochloric acid added to each glass of water. She received no 
diuretics. This plan was continued for seven days. The average daily fluid intake 
was 3800 c.c., the urine output was 2800 c.c. All urine specimens were acid. There 
was no change in weight or in the patient’s clinical status. Peripheral edema was 
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Fic. 8. In this figure are shown data relating to case 8, patient F. S. 


no longer apparent, but the liver did not change in size. A second roentgen-ray of 
the chest showed slight decrease in pulmonary, congestion. 

Because of the failure of the Schemm regimen to induce diuresis the use of the 
three gram salt diet and restriction of fluids to 1200 c.c. was instituted. There was 
no significant change in weight after five days. Mercupurin was then given, resulting 
in moderate diuresis. The patient was kept on this program until discharge. There 
was no apparent improvement in clinical state, and further change in the roentgen-ray 
shadows in right middle lobe was not observed. 


Comment: This patient with hypertensive heart disease, suffering from 
congestive heart failure was given a trial on the Schemm regimen without 
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mercurial diuretics for seven days. The patient took an average of 3800 c.c. 
of fluids daily, but frequently complained that it was difficult to drink this 
amount. She did not like the Schemm diet, preferring the three gram salt 
diet, and she commented on the poor choice of food. Her urine output never 
approached her intake. The Schemm regimen in this instance failed to 
induce diuresis, and resulted in no significant change in weight and no im- 
provement in the patient’s clinical status. 
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Fic. 9. In this figure are shown data relating to case 9, patient A. S. 


Case 9. A.S. (figure 9): A 56 year old white male with known rheumatic heart 
disease since the age of seven first developed symptoms of heart failure 10 years be- 
fore admission. Dyspnea, orthopnea and ankle edema occurred five years ago, and 
one year ago abdominal swelling was first observed. He was digitalized seven months 
before admission and had been given 1 c.c. of mercupurin weekly during the past four 
months. No attempt was made to limit salt or fluid intake and the patient had been 
ambulatory, although not working. 

The patient was admitted to hospital on May 2, 1946. He was very dyspneic 
and cyanotic with marked distention of the neck veins. Moist crackling rales were 
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heard throughout both lung fields. The heart was greatly enlarged and its rhythm 
was totally irregular. A harsh blowing apical systolic murmur was transmitted to 
the axilla, and a soft diastolic murmur was heard at the apex. Ascites was present. 
The liver was palpable four fingers’ breadth below the costal margin. There was 
three plus pitting sacral and ankle edema. A roentgenogram of the chest showed 
generalized cardiac enlargement and pulmonary congestion. The venous pressure 
measured 275 mm. of saline. The serum protein measured 6.6 grams per cent. The 
diagnosis was rheumatic heart disease, mitral stenosis and insufficiency, enlarged heart, 
cardiac decompensation, and auricular fibrillation. 

On the day of admission the patient was given 2 c.c. of mercupurin to relieve 
the extreme dyspnea. The weight fell from 79.0 to 73.6 kg. in 24 hours, and the 
edema in the legs and ankles decreased. The patient remained at complete bed rest, 
on a three gram salt diet, with fluids limited to 1200 c.c. daily, but additional mer- 
cupurin was not given. After four days on this program there was a weight loss of 
1.2 kg. Edema, ascites, and size of the liver remained essentially unchanged. The 
dyspnea was less severe and there was decrease in the signs of pulmonary congestion. 

At this point the Schemm regimen was instituted consisting of bed rest, the 
Schemm diet, and an attempt made to force fluids by mouth to 4000 c.c. daily. Five 
drops of dilute hydrochloric acid were added to each glass of water, but mercurial 
diuretics were not given. This regimen was maintained for six days. During the 
first three days the fluid intake was satisfactory, averaging 3400 c.c. daily and the 
urine output averaging 2800 c.c. During the second half of this period abdominal full- 
ness and distress resulted in a decrease in the daily fluid intake to an average of 2800 
c.c. The average daily urine output fell to 1500 c.c.; the urine specimens remained 
acid in reaction. There was no change in weight and improvement was not evident. 
Rales persisted in the lungs; the sacral, leg, and ankle edema, and the size of the liver 
remained unchanged. The ascites may have increased slightly. During the last two 
days of the Schemm regimen upper abdominal pain and distention became severe, 
particularly after eating or taking fluids. The liver became extremely tender. In- 
creasing dyspnea and cyanosis were observed and more rales were heard at the left 
lung base, posteriorly. 

Because of the increase in the patient's signs and symptoms of heart failure the 
use of mercupurin was indicated. Eight 2 c.c. injections were given every other day 
for the next 15 days. The Schemm program was continued and the patient was 
encouraged to take fluids freely, which were not pushed beyond the limit of comfort or 
tolerance. The average daily fluid intake was 1900 c.c., the average urine output 
rising to 2000 c.c. A weight loss of 9.4 kg. occurred. Rales in the lungs and edema 
of the sacrum and extremities disappeared, and the ascites diminished markedly. The 
size of the liver was unchanged. 

The Schemm regimen without mercupurin was resumed during the last four days 
of hospital stay, in an effort to observe its effect after mercurial diuresis had cleared 
the edema. A weight gain of 0.8 kg. occurred in this period. 

The patient was discharged on the Schemm regimen with instructions to take 
four grams of ammonium chloride daily, with a liberal quantity of water. He was 
allowed semi-ambulatory privileges at home. He was seen two weeks later in the 
cardiac out-patient clinic where it was fovnd that the weight had increased 5.8 kg 
He stated that he had adhered rigidly to the prescribed diet, and had received no mer- 
cupurin at home. The lungs were clear on auscultation, but ankle edema had re- 
curred and there was a slight increase in the ascites. 


Comment: The effect of the Schemm regimen without diuretics was ob- 
served in this patient suffering from advanced rheumatic heart disease with 
moderately severe heart failure. The regimen had to be supplemented with 
mercupurin after six days because of abdominal distress and accumulating 
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ascites. The fluid intake during the first three days averaged 3400 c.c., this 
figure falling to an average of 2800 c.c. with the occurrence of abdominal 
pain. The urine output did not approach the intake until mercupurin was 
administered. After an adequate period of diuresis, the effect of the 
Schemm regimen without mercupurin was again tried, but after four days 
fluid reaccumulated. Follow-up examination two weeks after discharge 
from the hospital on the Schemm regimen, revealed considerable weight gain 
and the reappearance of peripheral edema. In this case two trials of the 
Schemm regimen without mercupurin were made, one while the patient was 
still edematous, and the other after an effective diuresis had been obtained, 
and in both instances there was evidence that fluid reaccumulated on the 
regimen. 
DiscussION 


In our experience the Schemm regimen has not been successful as a 
diuretic procedure in the treatment of heart failure. When heart failure was 
present it did not induce diuresis beyond the amount of the fluid intake, so 
that there was no loss in the accumulation of fluid. There was increase in 
urine output with the increase in fluid intake, but only rarely did the output 
exceed the intake so that there was a net addition of fluid to the body. In 
our analysis of the charts reproduced in the Schemm papers,” ** we are un- 
able to observe diuresis from this regimen; the only occasions when the urine 
output rose above the fluid intake and the patients lost weight were when 
mercupurin was given. In the controlled observations as we made them it 
was readily apparent that the regimen was not effective in the mobilization of 
fluid. Our series is smali, but we are of the opinion that a few patients with 
adequate control periods yield more convincing data than those without 
control periods. It would be unusual, in our series with the cross section 
of heart failure we observed, not to have come upon cases in which the 
regimen was effective, if it is as beneficial as it is claimed to be. The ob- 
servations which Bridges, Wheeler, and White ®° and Wheeler, Bridges and 
White * reported, with the charts which were published are also unconvine- 
ing that this regimen is effective in the treatment of heart failure. 

The results of Leevy, Strazza and Jaffin * are not reported in such a man- 
ner that it is possible to analyze the effects of the procedures used. Data are 
not presented which allow study of the effectiveness of restricted fluids, fluids 
ad libitum and forced fluids, in the treatment of heart failure. There are no 
control periods, so that it is not possible to ascertain whether the patients on 
the fluid schedules might not have done as well or better on the restricted 
fluid and salt regimen. 

Grollman ® showed that drinking water increased the cardiac output as 
much as 26 per cent in some subjects and around 10 per cent in most sub- 
jects. If fluids are forced this implies that during a large part of the day 
there is an increased load on the heart in trying to maintain an increased 
Output; it is recalled that in the presence of heart failure the cardiac output 
in most instances is seriously compromised (Stewart, et al.****). 
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Our observations were conducted on nine patients suffering from con- 
gestive heart failure. We selected patients who had visible or demonstrable 
accumulations of fluid, such as peripheral edema, ascites, hydrothorax or 
pulmonary congestion in order to gauge the clinical response more accurately. 
Since diet and activity were carefully controlled, we considered changes in 
weight and urine output a reliable measure of the response to the control 
period and the period of the Schemm regimen. 

In 10 trials of the Schemm regimen without the addition of diuretics in 
which nine of the patients concerned were suffering from congestive heart 
failure, there was not a single instance of a definite clinical improvement of 
symptoms or of disappearance of edema. The regimen was maintained for 
periods of from four to 26 days; in most of the patients it was continued for 
about one week. In all cases an apparently adequate oral fluid intake was 
obtained. Fluid intakes averaged from 3000 c.c. to 5000 c.c. daily. 

Six trials of the Schemm regimen in six patients (Cases no. 1, 2, 3, 4, 6, 
9) resulted in a weight gain ranging from 0.8 kg. to 3.0 kg. In only one 
patient was there a loss of weight; in this instance 2.1 kg. were lost during a 
26 day period in which the patient’s daily fluid intake averaged 5000 c.c. 
The clinical response in this case was difficult to estimate, since fluid ac- 
cumulations were minimal at the beginning of the trial on the Schemm 
regimen; there was, however, no evidence that edema was recurring during 
the period of the high fluid intake. In three cases (Cases no. 7, 8, 9) no 
weight changes occurred, but on the other hand, no evidence of clinical im- 
provement could be observed. 

It should be stressed that these observations were made without the use 
of mercurial diuretics. It is not possible to evaluate a response of the patient 
to a high fluid intake when mercupurin or other diuretics are given fre- 
quently during the course of the regimen. It must be pointed out that in 
almost all of the charts Schemm used as illustrations of the beneficial effect 
of the regimen, mercupurin was given at frequent intervals together with the 
high fluid regimen under study. In analyzing the data relating to his cases 
we observed that the improvement in the edema appeared to be largely due 
to the mercupurin, and it was impossible to divorce the effects of the diuretic 
from the possible beneficial results of the high fluid intake. We have, there- 
fore, withheld mercurial diuretics during the trial period on the Schemm 
regimen, except in the rare instances when its use was urgently required or 
after it was apparent that the regimen was ineffective without its use. 

We have also considered it essential, in order to arrive at a proper 
evaluation of each patient’s responses on the regimen, to observe the patient 
during a preliminary period and to allow the patient’s status with respect to 
weight, and clinical signs of heart failure to become stabilized or increase 
before testing the effect of the Schemm regimen. Our “control” period 
consisted of a standard two to three gram salt diet, restriction of fluids to a 
fixed amount, and bed rest. No diuretics were given. This afforded an 
opportunity to compare directly the fluid and salt restriction program with 
the Schemm regimen. It came about that many patients responded favor- 
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ably to the three gram salt diet and restricted fluids, with disappearance of all 
their edema, and were thus lost to further study, since they improved beyond 
the point where we would be able to detect additional improvement with a 
change in program. We were of the opinion that it was more convincing, 
however, to analyze the data of a few patients in whom both regimens had 
been observed than to institute the Schemm regimen at once on admission 
where the effects of bed rest and diuretics could not be separated from the 
regimen being tested." We can find no evidence that this had been done in 
the earlier investigations relating to this regimen. 

In every instance the average daily urine output during the period in 
which the patient was taking large amounts of water failed to approach the 
amount of the daily fluid intake. In several of the patients who gained 
weight on the high fluid intake, the urine output was considerably below the 
intake of fluid. In no instance was there ‘evidence that diuresis occurred, 
although in Case 5 the daily urine output approached a higher figure than 
in other patients. A requisite for success with the Schemm regimen would 
appear to be adequate renal function to supply a urine output approaching, 
equalling, or exceeding the daily fluid intake. 

In five patients (Cases no. 2, 3, 4, 8, 9) oral fluid intakes in excess of 
3000 c.c. were taken with difficulty, often interfering with a full consumption 
of the diet.. In only two patients (Cases no. 1 and 5) were large fluid in- 
takes tolerated for any length of time without complaint. 

In two patients (Cases no. 1 and 6) the response to mercupurin while 
the patient was still on the Schemm regimen was excellent. In both in- 
stances more than 8000 c.c. of urine were excreted in a 24 hour period fol- 
lowing an intravenous injection of mercupurin. In Case 3 a course of mer- 
cupurin while the patient was still on the Schemm regimen yielded poor re- 
sults. In this patient marked chronic passive congestion of the kidneys was 
demonstrated at autopsy examination. The effect of the prolonged con- 
gestion on the excretory function of the kidneys can only be conjectured here, 
but Rowntree and his associates ** have described decreased excretion of 
sodium chloride in experimentally produced chronic passive congestion, and 
recently Merrill ** has demonstrated a decreased renal blood flow in patients 
with chronic congestive heart failure, attributing the retention of salt result- 
ing in edema to a low filtration rate associated with the reduced renal blood 
flow. Similar observations on the effect of a decreased cardiac output in 
chronic decompensation producing impairment of renal function and con- 
sequent faulty salt excretion have been made by Warren and Stead. 

In about half of our cases, complications, either antedating or arising 
during the period of observations, interfered materially with a prolonged trial 
of the Schemm regimen. The most troublesome of these was ascites. In 
all the patients who were observed ascites failed to respond to a high fluid 
intake, and it was usually aggravated. Ascitic fluid proved to be the most 
difficult manifestation to remove, and the last to disappear when diuresis 
induced by mercupurin was attempted. 
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The evidence seems clear concerning the value of a low sodium diet in 
the elimination of edema of cardiac origin, but clear-cut evidence has not been 
presented that the intake of fluid can be neglected. Our observations in the 
cases now being presented demonstrate the difficulties encountered in the 
use of the Schemm regimen and the lack of benefit in the patients we have 
observed when they are given a high fluid intake in the presence of conges- 
tive heart failure. From these observations we see no reason to alter the 
accepted program in the treatment of patients suffering*from congestive heart 
failure, namely the use of low salt diet, restriction of fluid intake to around 
1200 c.c. daily, and the use of digitalis, mercupurin and ammonium chloride. 
We are of the opinion that the indiscriminate use of high fluid regimen may 
be harmful in the treatment of heart failure. To advocate this course at 
this time may lead to a sense of security in the treatment of heart failure 
which the available data do not warrant. 


SUMMARY AND CONCLUSIONS 


1. The diuretic effect of the Schemm regimen, consisting of a high fluid 
intake and a low sodium, neutral or acid ash diet, was analyzed in nine 
patients suffering from congestive heart failure. Thirty additional patients 
were not used in the final analysis because they lost the signs and symptoms 
of heart failure during the control period, or because of the occurrence of 
events while on the Schemm regimen which invalidated inferences about the 
usefulness of the regimen. 

2. Of nine patients, eight failed to have a beneficial effect when the regi- 
men was used alone without the addition of mercurial diuretics in conjunc- 
tion with the high fluid intake. In three patients no clinical improvement 
and no change in weight occurred. In six trials in six patients there was 
gain in weight, and fluid accumulations appeared to increase. In one patient 
with minimal edema, weight loss occurred, although definite clinical im- 
provement was not apparent. 

3. The average daily fluid intake for each patient ranged from 3000 to 
5000 c.c. Five patients experienced difficulty taking this amount. Dis- 
comfort from the large water intake, or interference with consumption of the 
diet, constituted the major difficulties. Two patients experienced no dif- 
ficulty with the high fluid intake, and there were no instances of untoward 
reactions. 

4. The low sodium, acid ash diet formulated by Schemm was not liked 
by the majority of the patients. They considered it inferior to the standard 
three gram salt diet in palatability and choice of food. The limited selections 
of fruits and vegetables were the main undesirable features. 

5. Isolated instances of marked diuresis were encountered when mer- 
cupurin was used in conjunction with the Schemm regimen. This was 
followed, however, by fall in the urine output to its lower levels, and in the 
long run the removal of fluid was not materially affected. In general the re- 
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sults obtained with the use of mercurial diuretics in association with the 
regimen were not sufficiently uniform or consistent to give the impression 
that mercurials were more effective when used in conjunction with this regi- 
men than with the low salt-low fluid regimen. 

6. In all patients in whom the Schemm regimen failed to produce a 
satisfactory response, it was observed that the daily urine output failed to 
approach the amount of the fluid intake. 

7. Many cases were found unsuitable for trial with the Schemm regimen. 
Of 30 cases originally studied, only nine could be considered suitable for 
analysis, and of these at least half developed complications which interfered 
at some time with the proper maintenance of the regimen. Ascites proved 
to be the most difficult manifestation of heart failure to treat. 

8. Seven of the nine patients fared better on the usual regimen of re- 
stricted salt and limited fluids with frequent administration of mercupurin, 
than they did on the Schemm regimen when fluids were forced and no mer- 
curial diuretics were given. 
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CLINICAL ASPECTS OF CARCINOMA OF THE 
CECUM AND ASCENDING COLON: 
REPORT OF 60 CASES * 


By Cuartes H. Brown, M.S., M.D., JAMes R. Cotvert, M.D., and 
Brock E. Brusu, M.S., M.D., Detroit, Michigan 


INTRODUCTION 


CARCINOMA of the cecum and ascending colon is commonly believed to 
produce symptoms of anemia, diarrhea, and alternating diarrhea and con- 
stipation. Recently we have observed several cases of carcinoma of the 
cecum and ascending colon that did not fit into the classical picture, but had 
symptoms of obstruction and pain. Symptoms of obstruction and pain are 
supposedly not common symptoms of malignancy in this region of the colon. 
This has prompted us to review and correlate with the literature the clinical 
findings in 60 cases of carcinoma of the cecum and ascending colon. It is 
not the purpose of this paper to review the extensive literature on carcinoma 
of the cecum and ascending colon with reference to operative procedures. 


CLINICAL MATERIAL STUDIED 


Cases of carcinoma of the cecum and ascending colon observed at the 
Henry Ford Hospital from 1930-1945 are included in this study. Car- 


cinoma of the hepatic flexure and transverse colon were not included. All 
cases were proved at operation. In the same period, three cases of other 
tumors of the cecum and ascending colon were observed, and brief comment 
will be made on these. 


I. CLuInicAL FEATURES 
The age distribution in this series (table 1) is in general agreement 


with previous reports. Feldman’ reports that carcinoma of the colon is 


TABLE [| 
Age and Sex Incidence in Carcinoma of the Cecum and Ascending Colon 








Age Males Females Total 








30-39 3 3 
40-49 7 10 
50-59 | 14 22 
60-69 15 
70-79 : 9 
80 and over | 1 





Totals 36 60 








* Received for publication July 8, 1947. 
From the Gastro-Intestinal Division of the Department of Medicine, and the Division of 
General Surgery of the Department of Surgery, Henry Ford Hospital, Detroit, Michigan. 
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most common in the fifth and sixth decades and is comparatively rare under 
the age of forty. This is in agreement with our series since 62 per cent of 
our cases occurred between the ages of 50 and 69 years. Karsner and Clark ” 
report that the greatest incidence of carcinoma of the cecum and ascending 
colon is between 40 and 60 years of age. However, both Karsner and 
Clark * and Ewing * state that there have been numerous cases of carcinoma 
occurring in the twenties and even in the teens, and both quote a number of 
such instances. While none of our cases were younger than 30 years of age, 
it must be kept in mind that carcinoma of the large intestine may occur at 
any age. 

The sex ratio in this series (60 per cent males) is also in general agree- 
ment with the literature. Karsner and Clark * found males more often af- 
fected than females. Bockus* also states that carcinoma in this region of 
the bowel is more common in males. 

The location of the lesions in our series was cecal in 35 cases, and in the 
ascending colon in 25 cases. In 11 of the cases the growth involved the ileo- 
cecal valve. 

Tas_e II 


Presenting Symptoms in Carcinoma of the Cecum and Ascending Colon 


Symptom Number Cases Per Cent 


Pain 46 76% 
Lower abdominal and RLQ 36 60% 
Cramps and colic 23 38 
Epigastric 7 12 
Umbilical 3 5 

Nausea 

Vomiting 

Diarrhea 

Weakness 

Flatulence 

Loss of weight (complaint) 

Constipation 

Mass (complaint) 

Blood in stool (complaint) 

No Symptoms 


Operated upon for other causes 
Mass found on routine exam. 
Persistent anemia (complaint) 6 


The presenting symptoms in our series of cases are tabulated in table 2. 
It will be seen that pain was the most common presenting complaint, being 
present in 76 per cent of cases. This is in agreement with Bockus * who 
states that “Some type of abdominal discomfort or distress is present in at 
least 75 per cent of the cases.” Karsner and Clark’ found that pain was 
present in 14 out of 16 cases. Lahey,° reporting 100 cases of carcinoma of 
the right colon, found that 86 per cent of his patients had abdominal cramps 
and/or pain. It is to be noted that the pain consisted of cramps and colic 
in 38 per cent of our patients; this would suggest some degree of intestinal 
obstruction in these patients. Pain may be of three types: (1) that due to 
varying degrees of intestinal obstruction, (2) that due to local inflammatory 
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reaction, and (3) that caused by invasion of the peritoneum and surrounding 
Structures. 

Vomiting was present in 13, or 21 per cent, of our cases. Nausea was 
present in eight cases or 13 per cent. These symptoms and some of the 
symptoms of pain were undoubtedly due to intestinal obstruction, a finding 
that is considered to be relatively rare in carcinoma of the cecum and ascend- 
ing colon. 

Diarrhea, a supposedly common symptom in this condition, was present 
in only 12 cases or 20 per cent. Karsner and Clark’ found only five out of 
16 cases had diarrhea. No patient in our series gave a history of alternating 
diarrhea and constipation. Constipation was present in eight cases or 13 
per cent. Bockus* states that approximately 25 per cent of the patients with 
carcinoma of the right colon complain of constipation. 

Six patients complained of blood in the stool. Three patients out of 16 
in Karsner and Clark’s * series had this same complaint. In only one patient 
was persistent anemia a complaint. Weakness was present in nine patients 
or 15 per cent. This is in rough agreement with Bockus * who states that 
weakness is present in about one fourth of these cases. 

Another diagnosis was made in five of our cases pre-operatively at this 
hospital. These cases will be discussed under diagnosis. 

Three of our patients had been operated upon elsewhere three months 
prior to coming to this hospital. Two had had appendectomies, and one a 
cholecystectomy. Mayo °* reports that 15 per cent of the cases of carcinoma 
of the right colon undergo appendectomy after the onset symptoms. 


TABLE III 
Duration of Symptoms before Operation 
Time No. of Cases 


Less than 1 month 
1-3 months 

3-6 months 

6-9 months 

9-12 months 

Over 12 months 


From table 3 it can be seen that symptoms are often present for a con- 
siderable length of time before operation. The average duration of symp- 
toms before surgery was six and one-half months. This is in agreement 
with the findings of others. Allen and Welch‘ found an average delay of 
eight months before operation. Harms et al.* ascribe this delay as follows: 
45 per cent due to the patient, 25 per cent due to the physician, and 30 per 
cent due to both. This delay is often due to the patient neglecting his own 
symptoms. It frequently results from neglect on the part of the physician in 
not carrying out adequate diagnostic studies, or in not repeating these studies 
should symptoms persist while the patient is under treatment. 

While only 13 per cent of the patients in this series complained of weight 
loss, 70 per cent of them had a weight loss of over 10 pounds, and 37 per cent 
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had a weight loss of over 20 pounds. The weight loss in general increases 
with the duration of the symptoms and is quite marked when signs of ob- 
struction or severe pain have developed. ‘Table 4 shows the weight loss in 
our cases. 
TaBLe IV 
Loss of Weight in Carcinoma of the Cecum and Ascending Colon 
Pounds Lost No. of Cases 


No weight loss 

1-9 pounds 
10-19 pounds 
20-29 pounds 
30-39 pounds 
40 pounds and over 
No data 


Connor and Harvey * recently reported that a palpable mass was found 
in 82 per cent of their cases on first examination. In our series, a mass was 
palpated in 38 or 63 per cent of the cases at the time of the first examination. 
A palpable mass was the presenting complaint in seven patients; and a pal- 
pable mass was found in four patients who had no symptoms but who came 
in for a routine examination. 

The presence of anemia in cases of carcinoma of the cecum and ascending 
colon has frequently been stressed by many authors. Bockus* states that 
approximately two thirds of the patients with lesions in the right colon have 
anemia. It is certain that in an unexplained anemia, carcinoma of the cecum 


and ascending colon should be considered. In our series 79 per cent had a 
hemoglobin of less than 13 grams, but 46 per cent had a hemoglobin greater 
than 11 grams. Most of the cases with anemia had had symptoms for over 
six months and also showed a marked loss of weight. 


TABLE V 
Hemoglobin in Cases with Carcinoma of the Cecum and Ascending Colon 
Grams of Hemoglobin No. of Cases 


Under 7 grams 6 
7-8.9 grams 7 
9-10.9 grams 18 

11-12.9 grams 14 

over 13 grams 12 


In this series of cases, on the first examination for occult blood in the 
stools the results were 15 negative and 37 positive. In five of the 15 cases 
with no occult blood in the stool at the first examination subsequent examina- 
tion gave positive results. Bockus * states that it is rare for carcinoma of the 
large intestine not to be associated with occult blood in the stool. 


II. DIAGNosis 


It can be seen from the foregoing that the diagnosis is often made only 
after the malignant lesion has existed for some time. The long duration 
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of symptoms prior to operation, the high per cent that have a mass present 
when the diagnosis is made, the number of patients who have loss of weight 
and obstructive symptoms, and the other cases in which the diagnosis is 
made only in the operating room indicate that the diagnosis is often long 
delayed. 

It has been pointed out in the preceding section that three of our patients 
had had operations done elsewhere (two appendectomies and one chole- 
cystectomy). This has occurred in 15 per cent of the cases of carcinoma of 
the right colon seen at the Mayo Clinic.® 

Unexpected tumors of the cecum and ascending colon were found in our 
series at operation in five cases in which the following pre-operative diagnoses 
had been made: Ovarian cyst, two cases; appendicitis, two cases; elective 
hysterectomy, one case. 

The two cases in which appendicitis was diagnosed preoperatively both 
had perforation of the cecum. Brown * states that “Tumors in the proximal 
colon may cause symptoms closely simulating appendicitis, and in several 
cases in this series the carcinoma was only discovered after laparotomy had 
been performed for a supposed chronic appendicitis.”” From the above, and 
from the presenting symptoms shown in table 1, it is understandable how 
carcinoma in this area can be confused with other conditions causing pain in 
the right side of the abdomen. 

One should make a thorough investigation, including a barium enema 
study, of patients presenting any of the symptoms listed in table 2. If a first 
barium enema is negative and the symptoms persist while the patient is under 
treatment, the x-ray examination should be repeated after a short time. 

In a previous paper we presented the results of barium enema examination 
in patients with carcinoma of the cecum and ascending colon.’ The correct 
diagnosis was made in 72 per cent of the cases on the first examination. An 
additional 20 per cent required a repeat barium enema examination before 
the diagnosis could be made. Even with good preparation and a negative 
barium enema study, the examination should be repeated in a short time if 
there is clinical evidence suggesting a malignant lesion in this area. 


Ill. PATHOLOGY 


The pathological findings are presented in table 6. Numerous classifi- 
cations and descriptions of carcinoma of the colon have been used. Stout’s * 
classification is used here. Associated pathological conditions and further 
description of the lesion are also presented. 

It will be noted from table 6 that 28 of our cases had a nodular lesion. 
This frequently was ulcerating and had a fungating appearance. Twenty of 
our cases had a scirrhous type lesion, with the growth infiltrating the bowel. 
In these 20 cases, two were definitely signet ring in character. Bockus* 
states that this type of carcinoma is relatively uncommon in the colon and is 
found more often in the left than in the right colon. Eight or 13 per cent of 
our cases had a colloid carcinoma. Rankin and Chumley * found colloid 
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carcinoma to be relatively uncommon and to constitute only about 5 per cent 
of the carcinomas of the large bowel. However, since the cecum is one of 
the favorite sites for colloid carcinoma, the higher percentage of this type in 
a series restricted to carcinoma of the cecum and ascending colon is to be 
expected. Only two cases were papillary. This is to be expected since 
papillary carcinoma is more common in the rectum than elsewhere in the 
large bowel. 
TABLE VI 


Pathology and Associated Pathology in Patients with Carcinoma of the 
Cecum and Ascending Colon 








Pathology No. of Cases % Associated Pathology No. of Cases 





Nodular 28 47 Ulcerating 23 
Scirrhous 20 33 Constricting and obstructive 15 
Signet ring 2 3 Annular 19 
Colloid 8 13 Polyposis of colon 2 
Papillary 2 3 Perforation of cecum 2 




















Twenty-three of our cases presented ulcerated lesions: most of these had 
the nodular type of carcinoma. Nineteen patients had an annular lesion. 
This type of lesion is supposed to be uncommon in carcinoma of the cecum 
and ascending colon. However, Craig and MacCarty “ in a study of lymph 
gland involvement in cases with carcinoma of the cecum found that 43 per 
cent of their series had an annular carcinoma. They also found that the 
ileocecal valve was involved in 64 per cent of the cases of carcinoma of the 
cecum. With the ileocecal valve involved, and with an annular lesion, one 
would expect to find symptoms of obstruction even though the feces were 
liquid at this point. Burgess * found 14 cases of 25 cases of carcinoma of 
the cecum and eight cases of 11 cases of carcinoma of the ascending colon 
were associated with acute intestinal obstruction. Fifteen or 25 per cent of 
our cases showed signs of obstruction. This is compatible with our analysis 
of symptoms, in which we found a number of patients had symptoms of ob- 
struction with pain, cramps, colic, nausea and vomiting. From our series, 
the series of Burgess,*® and the series of Craig and MacCarty,™ it can be seen 
that obstruction rather than being an uncommon pathological finding in car- 
cinoma of the cecum and ascending colon is relatively common. 

It is to be noted from table 6, that two patients had perforation of the 
cecum and two patients had associated polyposis of the colon. One patient 
with carcinoma had an intussusception. 

The microscopical grading in our cases was as follows: Grade J, three 
cases; Grade 2, 25 cases; Grade 3, 11 cases; Grade 4, three cases; and un- 
graded, 18 cases. 

In reviewing this series of cases, three patients with other tumors of the 
cecum were found. One of these had an intussusception caused by a lipoma. 
One other patient had a mildly malignant carcinoid tumor of the cecum. 
Waugh and Snyder ** found only 12 recorded cases of carcinoid tumor of 
the colon. The carcinoid tumor in our group was definitely in the cecum and 
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did not arise from the appendix. The third patient had a large benign 
adenoma. 
IV. TREATMENT AND PROGNOSIS 


The operative mortality of carcinoma of the cecum and ascending colon is 
influenced by the fact that these tumors may be first discovered during the 
course of another operation such as a pelvic operation or an appendectomy. 
Three cases in this group were thought to have ovarian lesions, while two 
cases were operated upon for appendicitis after perforation of the cecum. In 
three other patients an operation had been performed elsewhere within three 
months. The operative mortality is also affected by the fact that patients 
with these lesions and in this age group not infrequently have cardiovas- 
cular-renal disease. One of our patients died post-operatively of uremia. 
The long duration of symptoms of the patients also influences the operative 
mortality. The use of the Miller-Abbott tube, sulfa preparations and penicil- 
lin have become important factors in the management of these cases. The 
operative mortality in this series is shown in table 7. It will be noted that 
with the advent of the Miller-Abbott tube, sulfasuxidine and sulfathaladine, 
and penicillin the operative mortality has fallen from 21 per cent and 23 per 
cent to 8 per cent. This 8 per cent (two cases in 24) includes one patient 
who was in poor condition and died post-operatively with a high blood non- 
protein nitrogen and uremic symptoms. The second case died following 
colostomy and did not have a resection. 


Taste VII 
Post-Operative Mortality 








Time No. of Cases | No. Died % Mortality 





Prior to 1937 13 3 23 
1937-1942 23 5 21 
After 1942 24 2 8 





The spread of carcinoma to the regional lymph nodes seriously endangers 
that patient’s chances of permanent recovery. In the patients with involved 
glands at the time of operation only 29 per cent survived a four year period 
following operation. In our patients who had no evidence of metastases at 
operation, the four year follow-up revealed that 71 per cent survived this 
period. 

The location of metastases was as follows: regional lymph nodes, 27; 
liver, 9; pelvis, 3; lungs, 1. 

TasLe VIII 
Presence of Metastases * 


Absent in 33 cases 71% survived average follow-up of 3.8 yrs. 
Present in 27 cases 29% survived average follow-up of 4 yrs. 


* Since some of these patients were operated on in 1944 and 1945 we do not have a five 
year follow-up on the complete series. 
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It seems apparent that usually carcinoma of the cecum and ascending 
colon must be relatively slow growing. The duration of the symptoms 
averaged six and one-half months, but metastases were present in less than 
half the cases. Even with metastases present, the outlook is not hopeless, 
since 29 per cent of this group survived a four year period. One patient who 
had neighborhood gland metastases is enjoying good health 10 years after 
operation. 


SUMMARY 


Sixty case histories of carcinoma of the cecum and ascending colon have 
been analyzed. Pain was the predominant presenting symptom, being 
present in 76 per cent of the patients. Many patients had symptoms of 
obstruction, with cramps and colic (38 per cent) and vomiting (21 per cent). 
Diarrhea was present in only 20 per cent of our cases. The average dura- 
tion of symptoms before surgery was six and one-half months. Seventy-nine 
per cent of the patients had an anemia with less than 13 grams hemoglobin, 
but only 54 per cent had less than 11 grams. 

Pathologically the most noteworthy findings were that 32 per cent had 
an annular type of growth and 25 per cent had a constricting and obstructive 
lesion. 

The immediate post-operative mortality in the last five years has been 8 
per cent, two of 24 cases. One of these two cases was a poor renal risk and 
died from postoperative uremia. Seventy-one per cent of those cases with no 


evident metastatic lesions at operation were surviving on an average fol- 
low-up of 3.8 years. Twenty-nine per cent of those with metastatic lesions 
were surviving on an average follow-up of four years. 


_ The authors are indebted to Dr. John G. Mateer for his critical reading of the manu- 
script and many helpful suggestions. 
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THE COURSE OF BERIBERI HEART DISEASE IN 
AMERICAN PRISONERS-OF-WAR IN JAPAN * 


By Russett J. ALLEMAN,?{ Maj., M.C., A.U.S., and Gene H. 
STOLLERMAN,? Capt., M.C., A.U.S. 


THE literature in recent years on the cardiovascular complications of 
thiamin deficiency has made it more and more evident that the syndrome of 
“Beriberi Heart” is not limited to the classical features emphasized in the 
studies of Aalsmeer and Wenckebach ** but is subject to great variation in 
clinical manifestations, pathology and course. The striking variability in the 
course of Oriental “wet beriberi’” impressed even the earlier investigators of 
the disease. Vedder * in 1913 in describing the clinical picture wrote: “None 
of the descriptive classifications are strictly accurate. The case which ap- 


parently belongs in the rudimentary or undeveloped type may . . . develop 
cardiac symptoms and die suddenly. . . . Again, cases of moderate severity 


belonging to dry or wet types who are under treatment in hospitals and ap- 
parently progressing favorably may suddenly sit up in bed and die most 
unexpectedly of cardiac failure. The rudimentary form may remain in this 
incompletely developed condition for months or even years . . . with periods 
of slight improvement or exacerbation but without material change.” 

Wenckebach * was struck with the picture in his Javanese cases of acute 
cardiac decompensation with dilated right heart, venous engorgement, signs 
of a rapid circulation, pistol-shot arterial sounds, rapid, bounding pulse, a 
picture similar to the circulatory dynamics of arteriovenous aneurysm. He 
emphasized the pathological features of enormous dilatation of the right 
heart, engorged proximal and hepatic veins, and, microscopically, hydropic 
degeneration of heart muscle and fibrosis of the myocardium. He explained 
this picture on the basis of (1) arterial dilatation and (2) a weakened myo- 
cardium incapable of dealing with increased venous return. 

The report of Scott and Herrmann ° of “maladie des jambes” in Louisiana 
stimulated further interest in beriberi in this hemisphere. The extensive 
studies of Weiss and Wilkins,® ** and of Goodhart and Jolliffe,” °° of beri- 
beri in chronic alcoholics broadened the concept of the clinical picture of 
thiamin deficiency in this country. As a result of their studies it was con- 
cluded by Weiss and Wilkins that the cardiovascular disturbances caused 
by nutritional deficiency do not form a single rigid clinical syndrome. Not 
all cases show the characteristic right heart enlargement and manifestations 
of a rapid circulation. Even the response to therapy, considered one of the 
most constant criteria in diagnosis, is not absolute. Weiss‘ notes that on 
rest and dietary regime circulatory disturbances disappear rapidly in one 

* From the medical service of Percy Jones General Hospital, Battle Creek, Michigan. 


+ Cardiology consultant. 
t Chief of Section, Medical Service. 
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group and slowly in another, the duration and severity of deficiency being 
important, and that thiamin deficiency when chronic, is followed by secondary 
changes of slow reversibility. Cardiac dilatation, hypertrophy, hydropic 
degeneration of myocardial fibers and increase in collagen are evidence of 
myocardial damage, not simply myocardial edema. Since the pathological 
histology observed is not specific or characteristic, Weiss set up the following 
criteria for diagnosis: (1) Dietary history, (2) response to treatment, (3) 
simultaneous presence of other manifestations of deficiency, (4) absence of 
other etiology for heart disease, (5) electrocardiographic changes disappear- 
ing after therapy and (6) similarity of clinical syndromes and histological 
findings in the heart to those observed in beriberi elsewhere in the world. 
It has been further pointed out that the clinical manifestations of cardio- 
vascular disease may not even be apparent and that electrocardiographic 
changes have been observed in the “pure type” of polyneuritis (dry beriberi). 
Also, changes in the heart can develop independently of the other recognized 
clinical signs of B deficiency.’ 

More recently Blankenhorn ™ has still further extended the criteria for 
the diagnosis of beriberi heart disease. He asserts that undue emphasis on 
the traditional criteria will exclude many cases from recognition and treat- 
ment. When such material as can be found in the recent literature is tested 
by these traditional criteria, very few cases conform. “It appears that beri- 
beri heart disease is both a myocardial disorder and a disease of the nervous 
system and comprises no rigid syndrome.” He offered the following diag- 
nostic criteria: (1) Enlarged heart with normal rhythm, (2) dependent 
edema, (3) elevated venous pressure, (4) peripheral neuritis and pellagra, 
(5) non-specific changes in the electrocardiogram, (6) no other causes [for 
heart failure] evident, (7) gross deficiency of diet for three months or more, 
(8) improvement and reduction of heart size after specific therapy, or autopsy 
findings consistent with beriberi. Moreover, he also states “we do not con- 
sider the failure to improve with thiamin treatment as proof that beriberi 
is to be excluded” and cites a case to confirm this contention. 

This opinion has also been supported by Vilter ** who avers that the 
classic syndrome of Wenckebach is of less frequency than the beriberi heart 
disease that resembles degenerative heart disease of other etiology. He 
reviewed 11 cases of which almost all had a history of dietary deficiency, 
peripheral neuritis, enlarged hearts, elevated venous pressure with edema, 
electrocardiographic findings of low voltage and T-wave changes, and a de- 
crease in heart size. In those cases which recovered on thiamin therapy, only 
one showed dramatic water loss and compensation. Recovery usually oc- 
curred over several weeks and this was considered compatible with beriberi 
heart disease in which there had been some irreversible myocardial damage. 

With this expansion in the criteria for diagnosis, it is not surprising that 
in some recently reported cases of chronic myocardial damage of unknown 
etiology, a dietary deficiency factor should have been carefully investigated 
as the possible cause. Dock ** in 1940 presented a series of cases of unex- 
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plained congestive heart failure with recurring dyspnea and embolic accidents 
which showed marked cardiac hypertrophy and mural thrombosis. In these 
cases careful history established definite dietary deficiency and no other 
causes for heart disease could be uncovered. Dock commented on the great 
variety of clinical and pathological findings in beriberi depending upon the 
region and type of patient studied. “It is probable that conditions found in 
beriberi will vary depending on the degree of fatigue and muscular effort 
experienced by patients, . . . on the degree of over or under nutrition . . . and 
whether deficiency is acute, chronic or intermittent.” Some of his cases 
responded to vitamins and diet for as long as two years, only to decompen- 
sate again due to poor eating and heavy work. 

Smith and Furth “ also raise the question of the role of dietary deficiency 
in their five cases of fibrosis of the endocardium and myocardium with mural 
thrombosis, and of the relationship of chronic beriberi heart to Fiedler’s myo- 
carditis. Hussey and Katz** from a study of their cases (which, like Dock’s, 
developed pulmonary emboli) conclude that the symptoms and signs of beri- 
beri heart disease show no important variation from those of heart failure 
due to other causes and therefore the diagnosis depends mainly upon securing 
evidence of deficient diet, ruling out other etiologic types, and on the thera- 
peutic response to the administration of vitamin B. Even the last is not 
considered absolute by these authors since in some cases response to the 
therapeutic test was delayed or poor and this result did not seem to them to 
rule out the diagnosis of beriberi heart disease. Toreson” reported still 
another case of diffuse isolated myocarditis associated with dietary deficiency, 
resembling those of Smith and Furth, and raised the question whether the 
myocardial changes represent a variant of beriberi heart. His case made 
an excellent response to thiamin and diet but on a later hospital admission 
failed to recover despite large doses of thiamin. 

This experience with the variability in the course and therapeutic response 
of thiamin-deficient hearts is characteristic of oriental as well as of occidental 
beriberi. Kuo in 1939, reviewing his cases of beriberi in China, found a 
variable clinical and pathological picture of heart failure in agreement with 
the studies of Weiss and Wilkins. While all of Kuo’s cases responded to 
thiamin, he states that “The importance of prolonged after-care, as in other 
cardiac diseases, is a problem to be solved only by repeated instructions to the 
patients. ... With the best of care, however, we find a few cases coming back 
to us with relapses which may prove fatal . . . a most important point in 
therapy is absolute rest and dietary measures. The period of absolute rest 
in bed varies with each individual case and his reaction to gradual exercise 
and exertions. Careful and repeated instructions are given to all patients on 
discharge but . . . the results have been rather discouraging.” 

From the foregoing it is apparent that in the minds of many the concept 
of the cardiovascular complications of thiamin deficiency is one of a diverse 
picture of cardiac insufficiency and that the diagnosis rests on singularly few 
reliable criteria. Lacking the usual classical features of the disease, the two 
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remaining criteria which make a thiamin-deficient myocardium at least a 
possible diagnosis are (1) a picture of cardiac insufficiency unexplained by 
other etiological factors and (2) a history of a thiamin-deficient diet. 

The following two cases reported are selected from a small group of 
patients studied in this hospital who had typical beriberi as American pris- 
oners-of-war in Japan. These cases present a striking contrast in the course 
of beriberi heart disease in two men who suffered under almost identical con- 
ditions for the same length of time and showed an almost identical clinical pic- 
ture initially. The first case is of particular interest relative to the foregoing 
remarks on the variety of clinical syndromes and the broadening concept of 
diagnostic criteria for thiamin-deficiency cardiovascular disease. He pre- 
sented in succession the classical chronic, oriental, “wet beriberi’’; two re- 
lapses, after apparent recovery, into the acute form of edema and cardiac de- 
compensation; and finally the stage of very slow recovery similar to other 
forms of chronic myocardial insufficiency. The second case by contrast 
represents an apparently complete clinical recovery in spite of a well de- 
veloped, prolonged and typical “wet beriberi.” 


Case REPORTS 


Case 1. The patient is a 28 year old white male. He entered the army in 
November 1941 in excellent health and had no past or family history of cardiovascular 
or renal disease. While serving in Java, he was captured by the Japanese on March 
12, 1942 and was held as a prisoner-of-war for 43 months. During his internment, 
most of which was in Japan, he subsisted on a grossly inadequate diet and was com- 
pelled to perform heavy labor. For the first 12 months the diet consisted of two 
bowls of polished rice daily, tea, and occasionally a watery vegetable soup. He re- 
ceived no meat and had fish on but five occasions during his entire imprisonment. The 
last six months of his internment, barley was generally substituted for rice. 

About eight months after being taken prisoner the patient began to develop 
cracking of the lips and sores in and about the mouth. His tongue became dry, 
swollen and painful. He gradually developed a massive pitting edema of the legs, arms 
and face, so that at times his extremities reached twice normal size and his ears 
“swelled up big as fists.” He noticed that he became increasingly short of breath with 
exertion and developed severe cramps in his calves. At night while lying down he was 
orthopneic and noted a rapid “bounding” of his heart. He had difficulty in controlling 
and coordinating the movements of his legs. Toward the end of the first year his skin 
became rough and dry and a bluish-black discoloration appeared about the wrists, 
ankles and dorsum of the feet. Increased tendency to bruise was noticed and bleeding 
of the gums was common. He lost over 40 pounds. In spite of his condition he was 
forced to do heavy work in mines and shipyards until liberation. Toward the end of 
the war, the prisoners were fed by food dropped from “mercy B-29’s.” This food was 
predominantly carbohydrate, consisting of sweetened evaporated milk and chocolate. 
It was noted by the patient, as well as the other P.O.W.’s, that there was marked ex- 
acerbation of their symptoms, especially the edema, following the acutely augmented 
carbohydrates. 

The patient was liberated October 1945. When he reached San Francisco im 
December 1945, he had gained 40 pounds and had only slight edema of the legs. He 
states that he felt quite well, except that most of his weight gain was in loose fatty 
tissue around the torso and abdomen and he was still weak. He was sent to Schick 
General Hospital at Clinton, Iowa, for further nutritional rehabilitation. Because 





eva 
lisn 
soo 


sleg 
eve} 
acti 


fail 
regi 
to | 
Hos 
well 
tip. 

gesi: 
ther 
to w 
tach 
The 

was 

Secor 
norn 
horn 
ment 
show 


BERIBERI HEART DISEASE IN AMERICAN PRISONERS-OF-WAR 953 


of the patient’s lack of complaints and absence of clinical findings he was given fre- 
quent passes and furloughs. During this time away from the hospital he admits to a 
heavy alcoholic intake often at the expense of an adequate diet. In addition he de- 
veloped vagaries in his appetite and would eat only one food, such as canned tomatoes, 
for a week or so atatime. In February 1946 he went home on furlough. While at 
home he continued to consume alcohol excessively and to eat erratically. On May 10, 
1946 he suddenly developed dyspnea, nausea, vomiting, massive edema of face and 
extremities, and swelling of the abdomen. His weight increased 25 pounds in a few 
days and because of his critical condition he was flown to the Veterans Hospital at 
Fargo, N. D. 

On admission he was in acute congestive heart failure with massive anasarca. 
His temperature was 101°, respirations 34 and pulse 155. There were no obvious 
stigmata of vitamin deficiencies. His heart was enlarged on examination, with a 
gallop rhythm and no murmurs. Coarse rales were found at both bases. The liver 
was enlarged and tender. The blood pressure was 110 mm. Hg systolic and 80 mm. 
diastolic. Laboratory findings revealed mild anemia, normal white count, normal 
urinalysis with no albuminuria, and a mild hypoproteinemia. The chest roent- 
genogram demonstrated marked cardiac enlargement and passive congestion of the 
lungs (figure 1, A). The electrocardiogram showed low voltage and an inverted T 
in CF,. He was immediately treated with thiamin and large parenteral doses of 
B-complex but in view of the severity of his heart failure, it was considered advisable 
to use all other available measures and he was therefore also given salyrgan, oxygen 
and digitalis and kept on strict bed rest and a salt-free diet. The response to treatment 
was dramatic with an immediate diuresis and relief of symptoms and within three 
weeks the patient was ambulatory and asymptomatic. A repeated teleroentgenogram 
taken 20 days after treatment revealed a reduction in heart size to within normal 
limits (figure 1, B). 

He was transferred to Ft. Sheridan Regional Hospital where intensive vitamin 
therapy and restricted activity were continued. Digitalis was withheld. Laboratory 
evaluation showed normal blood counts, urinalyses, stool examinations, basal metabo- 
lism and liver function studies. Serum proteins which were slightly low on admission 
soon became normal. In September 1946 he appeared fully compensated and was 
again sent home on furlough. On this second trip home the patient states he ate and 
slept “adequately,” drank only “moderately” and took ora! vitamin tablets. How- 
ever, the patient is an active, enthusiastic individual and as a result his physical 
activities were not particularly curtailed. 

In October 1946, about a month later, he again suddenly went into profound heart 
failure (figure 2, A). He was again hospitalized at Fargo, N. D. and the previous 
regimen repeated. The symptoms rapidly disappeared and he was again transferred 
to Fort Sheridan Regional Hospital and finally from there to Percy Jones General 
Hospital in December 1946. On admission the patient appeared well nourished and 
well developed, with no edema. His tongue was smooth around the edges and at the 
tip. Careful neurological examination revealed symmetrical hypesthesia and hypal- 
gesia in the ulnar, median, radial, peroneal and tibial nerve areas bilaterally, and 
there was sufficient evidence of trophic, symmetrical peripheral nerve involvement 
to warrant the diagnosis of the residua of a multiple peripheral neuritis. He had a 
tachycardia of 104 at rest with a presystolic gallop rhythm. Blood pressure was 90/65. 
The lungs were clear, and the liver was not enlarged. Venous pressure on admission 
was 60 mm. with an arm-to-lung circulation time of 13, and arm-to-tongue of 23, 
seconds. Repeated circulation time and venous pressure thereafter were always within 
normal limits. Vital capacity was 3.9 liters. Laboratory studies again showed a 
normal blood count, hematocrit, urinalysis, stool examination, basal metabolism, sedi- 
mentation rate, serum albumin and globulin, and urea nitrogen. Teleroentgenogram 
showed a somewhat enlarged heart which was more apparent in the left anterior 
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Fic. 1. Case 1. ag ge of the chest demonstrating (A-above) generalized 
cardiac enlargement (May 27, 1946) shortly after the patient’s first relapse and (B-below) 
the shrinking of the heart (June 20, 1946) to within normal limits 20 days after treatment was 
instituted. 
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Fic. 2. Case 1. Roentgenograms of the chest demonstrating (A-above) generalized 
cardiac enlargement and passive congestion of the lungs (Nov. 4, 1946) taken shortly after 
the patient’s second relapse and (B-below) the persistence of some cardiac enlargement (Dec. 
15, 1946) after two months of treatment and bed rest. 
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oblique views. The electrocardiogram (figure 3) showed low voltage, inverted 
T-waves in CF, and CF,, and absence of R in CF,. Upper gastrointestinal series was 
normal except for some hypermotility but revealed no pattern of vitamin deficiency. 
However, there was a hypochlorhydria, no free acid being obtained on test meals, and 
after histamine a maximum free acid of 33 units. 

He was placed on a regimen of strict bed rest, intensive parenteral vitamin 
therapy, Brewer’s yeast, and a salt-free diet high in protein and carbohydrate. After 
several months on this regime he seems improved clinically although there has been no 


Fic. 3. Case 1. Electrocardiogram recorded on Dec. 1946. P-R, 0.16 second, 
ORS, .06 second. Rate 98. Low voltage in the limb leads with left axis deviation. T-waves 
flat in the limb leads ‘and inverted in CF, and CF;. Absent R-wave in CF,. Repeated 
electrocardiograms during the patient’s hospitalization showed no significant changes. 


change in his heart size or electrocardiographic findings. His resting pulse is now 
within normal limits and there is no gallop rhythm at rest. However, his myocardial 
reserve is limited. He has occasional paroxysmal nocturnal dyspnea, dyspnea on mild 
exertion and after large meals, and an exercise tolerance test shows a prolonged tachy- 
cardia after exertion. It was noted that when he was placed on oral vitamin therapy 
after the first month in the hospital, his tongue became sore and smoother at the tip 
and edges and he had more cardiac complaints. These symptoms and signs dis- 
appeared, however, when dilute hydrochloric acid was added to his meals and oral 
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vitamin therapy continued. It is our intention to continue this regimen for several 
more months before conceding that maximum therapeutic benefit has been achieved. 

Case 2. The patient is a 22 year old white male. He entered the army in 1941 
underage but in excellent health with no past or family history of cardiovascular or 
renal disease. He was captured by the Japanese at Corregidor in 1942 and was held as 
a prisoner-of-war for 42 months. This patient also subsisted on the meager rations 
and identical diet described in case 1 and was compelled to perform heavy labor in 
mines. After about six months of his internment he also developed the identical 
mouth lesions and ataxia of pellagra, the skin and mucous membrane lesions of scurvy 
and vitamin A deficiency, and the cardiovascular manifestations of beriberi described 
incase 1. He relates that he was hugely edematous and that he often pricked his legs 
with a pin and watched “water spurt out like a fountain” to relieve his edema. He 
kept cool pebbles in his mouth at night to relieve the soreness of his tongue. He 
suffered severe dyspnea on exertion and orthopnea and was conscious of a rapid 
pounding of the heart. 

In 1943 he was trapped in a mine explosion and suffered a compound fracture of 
the left tibia and fibula. He received no medical attention except for crude splints 
applied by his buddies who also washed his leg wound with water. He lay in his 
quarters for 120 days unable to move and subsisting on one bowl of rice per day since 
men who could not work were placed on half-rations. His fellow prisoners exhorted 
him to get on his feet to regain the use of his leg and obtain his “full” rations. This 
he managed to do with crude crutches and after several weeks he was able to walk 
with a cane and return to the mines, reclaiming his two bowls of rice daily. He was 
finally able to discard the cane and his wound healed although the fracture was un- 


united. 

With the dropping of food from the “mercy B-29’s” toward the end of the war, 
this patient also had an exacerbation of symptoms. Following liberation in October 
] 


945 this man was evacuated and treated as a bed patient most of the time because of 
his orthopedic problem. His diet was carefully managed and he was given large 
doses of .oral and parenteral vitamins. His symptoms and signs of multiple vitamin 
deficiencies gradually disappeared and at the end of four months he was no longer 
edematous and no longer complained of palpitations or dyspnea. 

At present the patient is at Percy Jones General Hospital where he is recovering 
from a bone graft of the ununited fracture. He presents no clinical evidence of 
vitamin deficiency. Physical examination of his heart reveals no abnormality and 
teleroentgenogram shows his heart size to be within normal limits. His electro- 
cardiogram is normal. While it is impossible to test fully his myocardial reserve be- 
cause of his sedentary status, he has noted no exertional dyspnea and no tachycardia is 
apparent on casual examinations. He continues to eat a well balanced diet with 
vitamin supplements. 


DISCUSSION 


The conditions under which the above cases, and other prisoners in the 
same units as these men, developed symptoms and signs of avitaminoses has 
he uniformity of a planned experiment. Almost all cases were young, white 
males with no known preéxisting cardiovascular disease; all ate an identical 
diet and lived under the same conditions; and all did heavy labor. It was 
found on careful questioning that both of our cases were intelligent and 
accurate observers and were able to provide us with detailed and reliable ac- 
counts of their own, as well as of their fellow prisoners’, symptoms and mani- 
festations of beriberi, pellagra, scurvy and avitaminosis A. 
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The fact that the first signs of thiamin deficiency began to appear after 
about six to eight months in almost all of the prisoners indicates a partial 
rather than complete B, deficiency in their diet. -It has been frequently ob- 
served that this situation is most important for the development of neurologi- 
cal and cardiovascular lesions of beriberi. Cowgill ** has pointed out that in 
man the requirement of the vitamin varies directly with the metabolism of 
the body and the ingestion of carbohydrate and that for this reason inanition 
alone doesn’t produce deficiency. Experimental evidence also strongly sup- 
ports this thesis. In monkeys chronic cardiac symptoms and myocardial 
lesions can only be produced by partially thiamin-deficient diets and the dura- 
tion of the deficiency determines the permanence of the myocardial damage.’ 
The same is true of dogs and pigeons *” * and the most advanced and per- 
manent damage is produced where feedings are high in carbohydrate and 
metabolism is increased. It was a common observation of both of our 
patients that when the prisoners were first fed with rich food dropped by 

“mercy bombers” as liberation approached, an exacerbation of symptoms of 
anasarca, dyspnea and nervousness occurred. 

Another factor of utmost importance which militated for the development 
of cardiac damage was the enforced hard labor imposed: upon all prisoners. 
Keefer ** has emphasized the tremendous role muscular exercise plays in the 
course of the disease. Patients with severe nerve changes and motor weak- 
ness which limits their activity may show electrocardiographic changes and 
enlarged hearts, but without symptoms of cardiac insufficiency and decom- 
pensation. In neither of our patients was peripheral neuritis severe enough 
to prevent heavy labor in mines and shipyards, although both complained of 
severe weakness of the legs and a peculiar lack of codrdination on walking. 
The dramatic story of case 2’s survival of a compound fracture of the tibia 
and fibula we believe is of definite significance in the ultimate course of his 
disease. The enforced, prolonged rest to which he was subjected as an 
orthopedic case after liberation is one of the possible explanations of his 
apparent complete recovery. 

Case | in particular deserves careful analysis of the factors influencing his 
course in that he illustrates not only varying stages in the syndrome but many 
problems of treatment and management. Following his liberation he made 
what was superficially a complete recovery. He regained his weight and to 
some degree his strength and was without striking apparent signs of avita- 
minoses. However, he did notice that after his return to the States his 
appetite fell off and he had bizarre food cravings. He also confessed to a 
heavy alcoholic intake and in view of his apparent well-being he was allowed 
much freedom during which time he kept late hours and in no way curtailed 
his activities. He also failed to continue his vitamin therapy once he re- 
turned home. The sudden episode of acute cardiac decompensation with 
massive anasarca in May of 1946 is easily explained as an acute relapse of 
beriberi heart disease, a complication frequently warned against by many 
authorities.” **" That this diagnosis was correct is confirmed by his rapid 
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recovery on therapy with a prompt decrease in the size of his heart within 
approximately three weeks (figure 1). It may be noted that in addition to 
large doses of thiamin and B complex, he was also treated with digitalis, 
salyrgan, oxygen and other methods. At the time of his admission to the 
veterans hospital as an acute emergency, he was apparently so ill, that while 
beriberi was entertained as an admission diagnosis, it was presumably safer 
to employ all available measures to combat his acute heart failure. We be- 
lieve that thiamin and strict bed rest were the most important factors in his 
dramatic response. Garland and McKenney * in a study of the roentgen 
diagnosis of vitamin deficiency cardiac conditions, have emphasized the re- 
turn of heart size toward normal on thiamin therapy as a diagnostic feature 
of the disease, and failure of such a response as an exclusion of the diagnosis 
except in cases of terminal, irreversible failure. Walker ** in a discussion of 
reversible cardiac enlargement mentions three conditions in which this phe- 
nomenon is usually seen, namely arteriovenous aneurysm, myxedema and 
beriberi. There was no evidence for the first two in our case. 

This patient’s second attack of acute decompensation is a little more dif- 
ficult to explain. He had made what was apparently a complete recovery 
and was sent home on furlough with an ample supply of vitamins which he 
states he took religiously until a few days before onset of his symptoms of 
heart failure. He also claims that his diet was adequate. However, it was 
apparent on careful questioning that his activity was not sufficiently limited 
and that the factor of physical exertion was apparently the most important 
in this second episode. It can be seen that his response the second time was 
prompt, but this time by no means complete. While his edema disappeared 
and his heart size diminished (figure 2) the latter has still failed to reach 
normal limits even after five months of continuous hospitalization and in- 
tensive therapy. This observation is also in keeping with the general im- 
pression that repeated episodes of failure and chronicity of the disease make 
therapeutic responses much slower and in some cases even entirely absent. 
This is no doubt due to irreversible myocardial damage and is compatible 
with autopsy material showing extensive myocardial fibrosis in advanced 
cases of beriberi. 

When this patient was transferred to the Percy Jones General Hospital 
while convalescing from his second attack of acute failure, he presented a 
picture of myocardial insufficiency in no way different from many other types 
of heart disease in the stage of advanced myocardial damage. Only careful 
neurological examination revealed the remnants of his peripheral neuritis 
and his tongue still showed some slight redness and papillary atrophy of the 
tip and edges. Otherwise his state of nutrition appeared excellent. His 
myocardial reserve was, however, extremely limited and electrocardiographic 
and roentgenographic studies revealed respectively myocardial damage and 
a heart still somewhat enlarged. Nor was this picture significantly altered 
by massive doses of vitamins parenterally and orally although subjectively he 
felt better than at any time since his internment in Japan and at rest he re- 








960 RUSSELL J. ALLEMAN AND GENE H. STOLLERMAN 


mained well compensated. An interesting observation was the failure of oral 
vitamin therapy to maintain this maximum compensation and the recurrence 
of soreness and atrophy of the tongue when parenteral therapy was discon- 
tinued. We interpreted his hypochlorhydria to be on the basis of his pre- 
vious pellagra.** In view of his hypochlorhydria and on the basis of some 
reports of B deficiency occurring in cases of achlorhydria and marked hypo- 
chlorhydria,” dilute hydrochloric acid was given with his meals. This 
relieved his symptoms and with this addition he seemed to do as well as on 
parenteral vitamin therapy. 

It can thus be seen from this case that there is justification for the broad 
ening of the diagnostic criteria and clinical concept of thiamin deficiency 
cardiovascular disease. ‘The historically unprecedented circumstances of the 
past global war have produced some cases of combined “oriental” and “occi- 
dental” beriberi and have enabled us to follow patients through their entire 
course of the disease, illustrating and confirming many of the experimental 
and clinical observations to date. We have been informed by our patients 
that several of their prisoner comrades, now out of the army, with whom they 
have been corresponding, have had relapses with cardiac symptoms, and have 
turned in to various veteran and army hospitals for further treatment. This 
fact again emphasizes the need for prolonged care and observation in this 
disease. 

The case of our second patient, now recovering from orthopedic operative 
repair of his tibia and in good general health, illustrates an instance of the 
practically complete reversibility possible in even the most severe and pro- 
longed thiamin deficiency under the most propitious circumstances for maxi- 
mal cardiac involvement. With no evidence of any heart disease now, one 
wonders whether even the important and frequently emphasized factor of 
prolonged and strict rest is enough to explain such a contrast in course from 
that of the first case. Indeed, until the still unknown exact pathogenesis of 
the lesions of thiamin deficiency are better understood, the syndrome of beri 
beri heart will remain a perplexing and challenging diagnostic and therapeutic 
problem. 


SUMMARY 


1. The development of the modern clinical concept of beriberi cardio 
vascular disease has been reviewed to show the broadening diagnostic criteria 
of the disease. 

2. Two cases of beriberi cardiovascular disease occurring in American 
prisoners-of-war in Japan are presented and discussed to show their contrast 
ing clinical course and the possible factors contributing to the variability of 
the clinical picture. 

3. The cases presented tend to confirm the importance of prolonged care, 
observation, intensive therapy, and enforced rest in cases of beriberi heart 


disease. 














BERIBERI HEART DISEASE IN AMERICAN PRISONERS-OF-WAR 961 


4. We are in agreement with the many modern authors who emphasize 
that beriberi heart disease need not show classical symptoms in its advanced 
stages and that the late picture may be very similar to other types of specific 
and non-specific myocardial insufficiency, the history of dietary deficiency 
being of paramount importance in the diagnosis. 


ADDENDUM 


Since the writing of this article the course of case 1 has been followed to his ter- 
mination on October 30, 1947. The patient did relatively well during the summer of 
1947 and was able to engage in limited activity at a convalescent hospital. He re- 
mained on a well-balanced diet with oral B-Complex supplements. He was reéxamined 
in September, 1947 at Percy Jones General Hospital. At this time he still showed a 
prolonged tachycardia on mild exertion, moderate generalized cardiac enlargement and 
an unchanged electrocardiogram showing low voltage. He was again sent home on 
terminal furlough. On October 14 he was admitted once again as an emergency to 
the Veterans’ Hospital at Fargo, N. D. with a one week history of shortness of breath, 
nausea and vomiting. He was found to be in acute cardiac failure with marked cardiac 
enlargement and an electrocardiogram showing low voltage. He was digitalized and 
placed on “high vitamin therapy” and seemed to improve during the first week but 
finally lapsed into progressive failure and died on the sixteenth hospital day. Post- 
mortem examination revealed marked chronic passive congestion of all the viscera. 
The heart was greatly enlarged and weighed 470 grams. There was considerable 
hypertrophy with marked dilation of the entire heart. The consistency of the heart 
muscle was very flabby, with marked loss of resiliency. The valves and endocardium 
were normal, as were the coronary arteries. Microscopic sections showed extensive 
cloudy swelling, loss of striation, fragmentation and fatty degeneration of the myo- 
cardial fibers with replacement fibrosis. There were marked interstitial edema and 
nuclear degenerative changes evident, with small lymphocyte and leukocyte infiltration 
present. Blood vessels were dilated and filled with red cells. The pathologist’s im- 
pression was: “Subacute myocarditis of unknown etiology.” We believe these 
changes are consistent with the irreversible damage of chronic beriberi heart. 


BIBLIOGRAPHY 


1. AALSMEER, W. C., and WENCKEBACH, K. F.: Herz und Kreislauf bei der Beri-beri-Krank- 
heit, Wien. Arch. f. inn. Med., 1929, xvi, 193-272. 

. WencKeEsBacH, K. F.: Das Beriberi-Hertz, 1934, Julius Springer, Berlin. 

. Vepper, E. B.: Beriberi, 1913, Wm. Wood & Co., New York. 

WENCKEBACH, K. F.: Riddle of beriberi-heart, Libman Anniv. Vols., 1932, iii, 1199-1204. 

. Scott, L. C., and Herrmann, G. R.: Beriberi (“Maladie des jambes”) in Louisiana with 
special reference to cardiac manifestations, Jr. Am. Med. Assoc., 1928, xc, 2083-2090. 

6. Wetss, S., and Witkins, R. W.: Nature of cardiovascular disturbances in nutritional 
deficiency, Jr. Am. Med. Assoc., 1937, cix, 786-793. 


nn & Ww 


7. Weiss, Soma, and Wixkins, R. W.: The nature of the cardiovascular disturbances in 
vitamin deficiency states, Trans. Assoc. Am. Phys., 1936, li, 341. 

8. Wetss, Soma: Occidental beriberi with cardiovascular manifestations, Jr. Am. Med. 
Assoc., 1940, cxv, 832-839. 

9. GoopHart, R., and Jotiirre, N.: Role of nutritional deficiencies in production of cardio- 
vascular disturbances in alcohol addicts, Am. Heart Jr., 1938, xv, 569-581. 

10. Jotuirre, N., and GoopHart, R.: Beriberi in alcohol addicts, Jr. Am. Med. Assoc., 1938, 


cxi, 380-384. 








962 RUSSELL J. ALLEMAN AND GENE H. STOLLERMAN 


11. BLANKENHORN, M. A.: Diagnosis of beriberi heart disease, Ann. Int. Med., 1945, xxiii, 
398-401. 

12. Virter, C. F.: Beriberi heart disease at Cincinnati General Hospital, Cincinnati Jr. Med., 
1945, xxvi, 153-155. 

13. Dock, W.: Marked cardiac hypertrophy and mural thromboses in ventricles in beriberi 
heart, Trans. Assoc. Am. Phys., 1940, xv, 61-70. 

14. Smirn, J. J., and Furtru, J.: Fibrosis of endocardium and myocardium with mural 
thromboses; notes on its relation to isolated (Fiedler’s) myocarditis and to beriberi 
heart, Arch. Int. Med., 1943, Ixxi, 602-619. 

. Hussey, H. H., and Katz, S.: Beriberi heart disease and pulmonary embolism: report of 
3 cases, Med. Ann. Distr. Col., 1942, xi, 247-253. 

16. Toreson, W. E.: Diffuse isolated myocarditis associated with dietary deficiency, Arch 

Int. Med., 1944, lxxiii, 375-383. 

17. Kuo, P. T.: Cardiovascular manifestations of beriberi, Chinese Med. Jr., 1939, lv, 427-438 

18. CowciLt, G. R.: Vitamin B.: Clinical aspects, Internat. Clin., 1934, iv, 54-84. 

19. Lestonp, C. P., and CHAULIN-SERVINIERE, J.: Spontaneous beriberi of monkey as coin- 

pared with experimental avitaminoses, Am. Jr. Med. Sci., 1942, cciii, 100-109. 
20. Swank, R. L., Porter, R. R., and Yeomans, A.: Production and study of cardiac failur: 
in thiamin-deficient dogs, Am. Heart Jr., 1941, xxii, 154-168. 
21. Swank, R. L., and Bessey, O. A.: Production and study of cardiac failure in thiamin- 
deficient pigeons, Arch. Int. Med., 1942, lxx, 763-776. 
22. Keerer, C. S.: Beriberi heart, Arch. Int. Med., 1930, xlv, 1-22. 
3. GARLAND, L. H., and McKenney, A. C.: Roentgen diagnosis of vitamin deficiency 
cardiac conditions, with some clinical observations on thiamin deficiency, Radiology, 
1942, xxxviii, 426-444. 
24. Wacker, J. E.: Reversible cardiac enlargement, Jr. Am. Med. Assoc., 1936, evi, 1795 
1796. 
25. McLester, J. S.: Clinical syndromes that include achlorhydria, Jr. Am. Med. Assoc., 
1930, xcv, 719-721. 
26. Konstam, G., and Sinciair, H. M.: Cardiovascular disturbances caused by deficiency oi 


vitamin B,, Brit. Heart Jr., 1940, ii, 231-240. 


— 
wn 














MYOCARDITIS IN INSTANCES OF PNEUMONIA * 
By Ortro Sapuir, M.D., and Georce D. AmMromin, M.D., Chicago, Illinois 


THE occurrence of myocarditis in infectious diseases, and its association 
with pneumonia, is well known.* Recent studies have emphasized the 
electrocardiographic and clinical aspects of myocarditis in pneumonia, but 
have not dealt with its histologic aspects. In view of our altered concept 
of the incidence of myocarditis in other diseases, a detailed histologic study 
of the myocardium in instances of pneumonia is indicated. 

In the following report a study is presented of hearts taken from 67 
patients with pneumonia in whom the pneumonia involved at least the total 
of one lobe. Thus, instances of terminal bronchopneumonia or minimal 
pneumonia were excluded. Also excluded were infants who lived less than 
a week. Instances of rheumatic, tuberculous, or of any other specific myo- 
carditis which might have been associated with pneumonia were also ex- 
cluded, as were the various bacterial and subacute bacterial endocarditides. 

In spite of the fact that for years the question as to whether or not to give 
digitalis to patients with pneumonia was uppermost in the minds of clinicians, 
it is remarkable how few extensive histologic studies of the myocardium are 
on record. Stone’s? studies are usually quoted. But they do not give any 
detailed microscopic findings. Neuhoff,* Liebmann,* Berry,® Roesler and 
Soloff,® Swift and Smith,’ and Spthler * reported only isolated instances. 

In this study 67 hearts were examined. Most commonly, four blocks 
were taken from the left ventricle, four from the right and two to four from 
the interventricular septum. Several sections were cut from each block and 
stained with hematoxylin and eosin. In instances of unexpected death, 
many more sections were cut from the myocardium. 

Twenty-six (38.8 per cent) of the hearts disclosed myocarditis. Twelve 
of these had grossly discernible changes. These were: dilatation of one or 
both ventricles, flabbiness of the myocardium, hemorrhages in the myo- 
cardium, a tigroid appearance of the myocardium and petechial hemorrhages 
of the pericardium. 

Microscopically, inflammatory cells could be recognized in every instance. 
The type of exudate and the extent of the inflammation varied much. Acute 
myocarditis was diagnosed 15 times. Neutrophilic polymorphonuclear 
leukocytes were abundant, but also lymphocytes and endothelial leukocytes 
of various types were found throughout. The exudate was present mainly 
in the interstitial tissues, and not infrequently was perivascular. The muscle 
fibers disclosed severe degenerative changes. 


* Received for publication July 24, 1947. 

From the Department of Pathology, Michael Reese Hospital, Chicago, Illinois. 
Aided by a grant from the Ira Frank Fund. 

This department is in part supported by the Michael Reese Research Foundation. 
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Fic. 1. Note the presence of lymphocytes and polymorphonuclear leukocytes in the inter- 
stitial spaces of the myocardium. (Hematoxylin-eosin preparation, * 290.) 
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Fic. 2. Note the presence of polymorphonuclear leukocytes and the degenerative changes in 
the myocardium. (Hematoxylin-eosin preparation, < 220.) 
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In three instances the myocarditis was classified as acute serous type. 
Here the exudate was mainly serous, i.e., an edema-like material was present 
in the interstitial tissue spaces. Small numbers of inflammatory cells were 
also found, most of which were neutrophiles. Cloudy swelling of the muscle 
fibers was severe. 

In eight instances the majority of the inflammatory cells were lympho- 
cytes and endothelial leukocytes. Many of the latter were of the type vari- 
ously called the Aschoff cell, Anitschkow cell, cardiac histiocyte, etc. It 
was the type of cell which forms the predominating part of the Aschoff body. 
Needless to emphasize, in not a single instance were there found structures 
resembling Aschoff bodies. In addition to these cells, a few polymorpho- 
nuclear leukocytes were also noted. Degenerative changes of muscle fibers 
were also present, but were not as conspicuous as in the acute and acute 
serous types. Because of the preponderance of lymphocytes and endothelial 
leukocytes, this myocarditis was termed subacute myocarditis. 

Microscopic degenerative changes in the absence of inflammation were 
encountered in 15 instances. Both cloudy swelling and fatty degeneration 
were present. These changes were obviously diffuse and seen in any sec- 
tion examined. Sometimes an edema-like material could be made out within 
the interstitial tissue and a number of blood vessels were seen crowded with 
polymorphonuclear leukocytes. These changes were classed as degenerative, 
though they very well may constitute early inflammation. 

In summary: Of 67 patients with bronchopneumonia involving a total 
of one lobe, 26 had myocarditis, either acute, acute serous, or subacute. The 
hearts of 15 were the seat of degenerative changes. 

As mentioned before, only those instances of pneumonia were used in this 
study where the pneumonic process involved at least the sum total of one lobe. 
Twenty-two of the 26 patients who had myocarditis had non-specific broncho- 
pneumonia. Seven of these were confluent in type. Unfortunately, the 
results of the bacteriologic examination were available only in nine instances. 
Of these, five disclosed non-hemolytic streptococci, two, Staphylococcus 
aureus, and one, each, Staphylococcus albus and hemolytic streptococcus 
respectively. The lungs of three of these 22 patients were also the seat of 
diffuse bronchiectasis. Sixteen of the 22 instances of bronchopneumonia 
were recent pneumonias, and in only four evidence of organization of the 
exudate was found histologically. Two were lipid pneumonias and two 
others were principally interstitial in type, though the alveoli were also in- 
volved. Abscesses were found in three lungs. One of these was also the 
seat of lipid pneumonia. 

After the histologic examination had been completed, the clinical records 
of the respective patients were studied. Myocarditis was found in eight 
children with pneumonia. Five of these were under one year; one was 22 
months, and one three years old. Five patients were between 61 and 70, and 
three between 81 and 90 years old. Trying to evaluate clinical evidence of 
acute heart failure in these patients, the following criteria were looked for: 
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Fic. 3. Note the focal accumulations of many lymphocytes in the interstitial tissue of the 
myocardium. (Hematoxylin-eosin preparation, X 220.) 








Fic. 4. Note the perivascular infiltrations of lymphocytes and endothelial leukocytes. 
(Hematoxylin-eosin preparation, X 290.) 
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discrepancy between pulse rate and temperatures, fall of the arterial blood 
pressure, dyspnea out of proportion to the involvement of the lung, and un- 
expected death. Electrocardiographic tracings had been taken in six of these 
patients. 

Discrepancies between the pulse rate and the temperatures were found 
in 16 patients. In four of the children, the pulse rate was not obtainable. 
In 10 of our 18 adult patients, a fall of the arterial blood pressure was evident 
in successive blood pressure recordings. Most commonly, both the systolic 
and diastolic pressures were reduced. 

Dyspnea was very severe in six patients. It is of course difficult to 
evaluate the myocarditis as cause of the dyspnea, since all these patients had 
pneumonia. However, from the clinical records it seems that the dyspnea 
was more pronounced and more persistent than usual in instances of un- 
complicated pneumonia as encountered in this study. 

Electrocardiographic tracings were taken of eight patients. In two, 
the electrocardiogram was normal. The respective reports were: (1) Defi- 
nitely abnormal curve; tendency to low voltage; repeat to rule out anterior 
wall infarction. (2) Fine aur‘ ular fibrillation with A-—V block; left ven- 
tricular preponderance. (3) Transitory coronary insufficiency. (4) Sinus 
tachycardia with wandering pacemaker, low voltage, combined heart strain. 
(5) Sinus tachycardia, ventricular premature systoles, rapid auricular 
fibrillation later in course. 

In the eighth case, the electrocardiogram (figure 5) disclosed auricular 
fibrillation. At autopsy, hemorrhages and groups of inflammatory cells 
were seen within the myocardium of the left ventricle and the septum in- 
filtrating and splitting the Bundle of His. 

Edema of the lower extremities was present in seven instances. An 
excess of fluid in serous cavities, excepting the pleural cavities, was found in 
nine instances; in four of these nine, there was also edema of the lower 
extremities. 

There was no relationship between the severity and extent of the pneu- : 
monia, and the degree of myocardial changes. Many of the patients who 
showed either no myocardial change or only parenchymatous degeneration, 
had moderate to severe old, organizing as well as acute bronchopneumonia. 
Approximately the same degree of severity of bronchopneumonia was found 
in the patients with myocarditides. However, it should be pointed out that 
most of the myocarditides were associated with recent pneumonias. In 
instances of older and organizing pneumonia, myocarditis was encountered 
less frequently. It seems that myocardial involvement in patients with pneu- 
monia occurs relatively early in the course of the disease, or occurs in those 
instances where there is a recent spread of the disease. 

Exactly half of the patients died suddenly. It has been pointed out a 
number of times that patients with myocarditis often die unexpectedly." In 
retrospect, it may be stressed that not only was the myocarditis a compli- 
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cation of the disease, but also was the cause of the unexpected death of 13 
patients. 

It is well known that experimentally the administration of sulfa drugs 
may cause myocarditis. Such myocarditides have been found in patients, 
also. Among our 26 patients with myocarditis, sulfathiazole, sulfadiazine, 
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sulfasuxidine and sulfamerazine respectively had been given to fourteen 
Although it is stated that myocarditis resulting from the administration of 
sulfa drugs is morphologically somewhat different from myocarditis found 
in acute infectious diseases, our experience indicates that such a differentia- 
tion is very difficult to make. The number of eosinophilic cells and mono- 
cytes is found to be only slightly larger in the former than in the latter. 
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However, it seems more significant that morphologically the myocarditis in 
the 14 patients who received sulfa drugs did not vary in essentials from that 
of the 12 patients who received no sulfa medication. 

Very recently Thomson et al.’ studied electrocardiograms made during 
and after pneumococcus pneumonia. Thirty-five of their 92 patients 
exhibited electrocardiographic alterations. Ten of these patients died. 
Autopsies were performed in five of those who had disclosed electrocardio- 
graphic changes. Except for acute fibrinous pericarditis in one, no signifi- 
cant gross or microscopic evidence of heart disease was found. It is note- 
worthy that these authors state that the appearance of the T-wave changes 
raise the question of whether or not they represent evidence of myocarditis ; 
but none was found. This is interesting in the light of our findings of myo- 
carditis in 38.8 per cent of our pneumonia patients. Unfortunately, 
Thomson et al. do not state whether routine sections were taken from 
the myocardium or whether a number of blocks of the myocardium were 
examined. From our experience, it is obvious that a few sections of the 
myocardium, taken at random, do not necessarily represent its true state. 
From this and previous studies, we have learned that to establish the presence 
of myocarditis, many sections must often be examined. Even though a few 
do not disclose the presence of inflammatory changes, the heart may still 
harbor myocarditis. In our opinion, myocarditis is often found if an at- 
tempt is made to rule it out. This can be done only by the examination of 
relatively many sections. This is particularly so since myocarditis in in- 
stances of pneumonia is ordinarily spotty, rarely diffuse. 

As has been shown before, the histologic changes in the heart in instances 
of pneumonia have not received much attention, and most of the opinions as 
to the state of the myocardium are based on either gross study of the heart 
or on the examination of a few histologic sections. This is particularly so in 
Stone’s * study which is always quoted relevant to the discussion of this prob- 
lem. And yet there is an extensive older literature on the evaluation of 
cardiac stimulants in instances of pneumonia. It seems that the older clin- 
icians were impressed with some evidence, at least, of myocardial failure. 
Also some of the electrocardiographic changes as mentioned in the literature 
could be interpreted as myocarditis as Thomson et al.” stated. It is perhaps 
because the pathologists have failed to find myocarditis in the few routine 
sections usually cut from the myocardium, that the clinicians have come to 
mistrust their ability to recognize it clinically. 


SUMMARY 


The hearts of 67 patients with bronchopneumonia, involving at least one 
lobe of the lungs, were studied by multiple microscopic sections. Twenty- 
six, or 38.8 per cent of these revealed inflammatory changes sufficient to 
warrant the term “myocarditis.” Fifteen were classified as acute myo- 
carditis, three as acute serous, and eight as subacute myocarditis. The out- 
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standing clinical criteria pointing to the diagnosis were found to be: Dis- 
proportion between the pulse rate and the temperature, drop in the arterial 
blood pressure, cyanosis out of proportion to the apparent pulmonary in- 
volvement and, unexpected death. Six of these 26 patients exhibited electro- 
cardiographic abnormalities. Emphasis was placed upon the necessity of 
examining multiple sections of the myocardium either to establish or to dis 


prove a diagnosis of myocarditis. 
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THE ROLE OF HORMONES IN THE TREATMENT 
OF OBESITY * 


By M. M. Kunpe, Ph.D., M.D., Chicago, Illinots 


OseEsity due to specific endocrine disturbances is described in practically 
every textbook on endocrinology.*. A résumé of this literature indicates that 
hypofunction of the pituitary heads the list of alt endocrine disorders respon- 
sible, either directly or indirectly, for excessive deposition of adipose tissue. 
Hypopituitary adiposity is described as girdle type of obesity. Next in 
order of frequency is the hypogonad type with excessive trochanteric fat 
deposit. Other types are: adiposogenital pituitary (hypegonad-hypopit- 
uitary ) with enormous girdle fat deposits and comparatively slender terminal 
extremities ; familial obesity, a term applied to overweight siblings otherwise 
normal; pancreatogenic type due to faulty function of the Islands of Langer- 
hans; the orthopedic type in which obesity follows deformities limiting nor- 
mal exercise ; the juvenile or Frohlich syndrome type; the Cushing syndrome, 
or pituitary basophilism; and hyperadrenocorticism * with plethoric obesity 
confined to the face, neck, chest and abdomen (buffalo type). 

The advocacy of hormonal products, claimed to be specific or helpful in 
weight reduction of these various types of obesity, has created a state of 
confusion difficult to parallel in modern therapeutics. 

In opposition to the advocates of the endocrine treatment of obesity there 
exists a group of investigators * who assert obesity to be a problem merely 
of discrepancy between energy exchange of the individual. They base the 
solution of the problem on a carefully calculated diet, the caloric value of 
which equals the energy expended by the individual as estimated from the 
basal metabolism, age, exercise and general activity. These investigators 
place little emphasis on the endocrine phase of the problem of overweight, 
and grant no consideration to the possibility of unknown constitutional 
metabolic conditions which may not conform to the known law of energy 
exchange in man. 

This report is based on the study of a group of patients with obesity, 
totaling 50 in number and varying in age from 34 months to 55 years. All 
had been referred for endocrine treatment either because of debilitating over- 
weight, presumably due to some vague endocrinopathy, or because of some 
specific endocrine dysfunction with which the overweight was associated. 
Some of these were treated for obesity for the first time. Others had previ- 
ously attempted to reduce on a carefully calculated low caloric diet and could 
not adjust to such a regime. A small number had previously taken hormone 


* Read before the Association for the Study of Igternal Secretions at San Francisco, 


California, June 28, 1946. , . a9 
From Northwestern University Medical School and Outpatient Endocrine Clinic of Cook 


County Hospital and Chicago Maternity Center. 
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GrapH 1 A. Charts progressive weight loss in patient C. S. over more than 4 yrs. 
Also, measurements in inches of height (Ht.); span (Sp.); symphysis to vertex (SV); 
symphysis to soles (SS). Patient lost 102 lbs. in weight. B. Charts progressive weight loss 
of 102 Ibs. in patient M. McD 


products with failure to lose weight. The group is thus heterogeneous, con- 
sisting of some patients treated for obesity for the first time, and others re- 
treated after endocrine therapy and carefully calculated low caloric diets had 
failed. 

As previously mentioned some of these obese patients presented history 
or signs or symptoms of specific glandular dysfunction which had been 
tentatively diagnosed in the general medical clinic. This diagnosis was 
definitely established, or ruled out, in the endocrine clinic by special labora- 
tory investigations, special physical examinations, and more detailed history. 
These specific endocrinopathies were mostly hypofunction of the gonads 
(chart 3), and as they did not seem to impair the health or well being of the 
patient at the time, they were disregarded. No patient with diabetes or 
marked hypothyroidism was included in this study. Weight reduction in 
these patients was handled as any other major medical problem and the 
patient reported to the physician at each clinic visit. 





Fic. 1 A. Obesity in early middle age. Patient, M. D., age 33 yrs. Initial weight, 231 
lbs. No significant findings excepting overweight. See chart 1 for laboratory data, and 
history. Clinical diagnosis, hypopituitary obesity. B. Same patient after weight loss of 
102 Ibs. See graph 1B for progressive weight loss over 10 months. 

Fic. 2A. Obesity in late middle age. Patient, C. S., age 50 yrs. Clinical diagnosis, 
hypopituitary obesity. B. Same patient after loss of 102 ‘Ibs. See chart 1 for laboratory 
data and history, and graph 1 A for progression of weight loss and variations of weight 
during maintenance of reduced weight. 

Fic. 3. ‘Obesity in post-menopausal state. Patient, H. St., age 45 yrs. See chart 2 for 
laboratory findings and history. Clinical diagnosis, endocrine obesity. Loss of 64 Ibs. in 
weight in eight months. 

Fic. 4. Obesity with hypo-ovarianism. Patient, D. N., age 23 yrs. Menarche at 16 
yrs.; only two or three menstrual periods per year (scant flow). Lost 56 lbs. in one year. 
See chart 3 for laboratory findings. 
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GrapH 2. Charts weight loss in patient A. B. over a period of 4 yrs. and 4 mos. This 
patient belongs to the post-menopausal group. Body measurements are also indicated. 


Procedure of Treatment. Before the initiation of treatment for obesity, 
the patient undergoes the physical examination necessary in special endocrine 
cases, and a careful medical history with special reference to inherent and 
acquired endocrine disturbance is taken. Laboratory tests made at the 
beginning (and whenever possible, at the end of the period of weight loss) 
include basal metabolism, glucose tolerance, urine analysis, complete blood 
count, blood cholesterol, and blood calcium and phosphorus. Roentgen-rays 
of the sella turcica and epiphyses are requested whenever other findings sug- 
gest that these might be helpful or essential. 

Hormonal products are definitely not prescribed or used during the entire 
period of weight reduction. No calculated caloric diet is suggested; con- 
sequently the services and advice of dietitians need not be employed. But 
much emphasis is placed upon the need for reéducation of the appetite. 
These overweight patients are informed that there are no known hormones 
that can cure the obesity, but that their adiposity can be satisfactorily reduced 
by strictly adhering to a prescribed dietary. They are warned that if the 
previous faulty food habits are again indulged in, increase in weight will 
recur. 

A list of food substances chosen to constitute a high protein, low fat, low 
carbohydrate diet, with no calculation of caloric values is then prescribed. 
It includes lean meat, fish and fowl in large portions (approximately double 
or more the amount of a normal serving) at least twice daily. (All possible 
fat is scrupulously removed from the meat, and no fat as such, either animal 
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or vegetable, is added. ) 
cottage cheese and gelatin. The vegetables include cabbage, cauliflower, 
broccoli, brussels sprouts, kraut, spinach, celery, asparagus, string beans, 
onions, radishes, lettuce and other greens, cucumbers, mushrooms, summer 
squash, tomatoes, rhubarb, endive, okra, and eggplant. The fruit consists of 
grapefruit, either canned or fresh, always unsweetened (as no sugar is pre- 
scribed), strawberries, and cranberries sweetened with saccharin. Lemon 
juice and vinegar are also included. Tea, coffee and salt habits are discussed 
and not interfered with unless there is a special contraindication or unless the 
amounts used have been excessive. If they are immoderate salt eaters, they 
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Eggs (two daily) are advised, and also uncreamed 


r 


are advised that the amount of salt added to the food in the process of pre- 
paring the meal is usually quite adequate. To insure against certain min- 
eral and vitamin deficiencies (inasmuch as they are allowed to choose what 
they desire from the above list and to eat ad lib.), calcium, in the form of 
calcium lactate (30 to 40 grains), vitamin D (600 to 1000 U.S.P. units), 
and 12 to 15 plain brewer’s yeast tablets (7% grains each) are included as 
a fixed part of their daily dietary intake. 

Results. Data tabulated in chart 1 show results on a group of obese 
patients ranging in age from 14 to 50 years. Patients of this group have 
body configurations of the type commonly described as pituitary obesity, in 
which the overweight has been presumed to be due to hypofunction of the 
pituitary (figures 1 and 2, and graph 1A and B). Reduction in body 
weight in individuals of this group varied from 12 to 102 pounds. The 
absolute number of pounds lost by each individual depends upon the initial 


Cuart [V 
Obesity in Patients with Surgical Menopause 























Date bas B.M.R — Ca* | Phos.* Glucose Tolerance* es | ; ” 
7-11-40 | 201 — 7 245 9.8 | 2.7 119; 158; 166; 132; 125 | 158/105 | 514 
3-10-42 | 1494 | -— 9 | 

History: Menarche—15 yrs. Regular periods, scant; vaginal hysterectomy 
es 10 years ago. 4 pregnancies. tk 
6-24-41 | 193 —10 | 266 | 9.7 | 2.9 155; 190; 260; 156; 122 | 120/88 445 
4-7-42 1484 | — 5 240 120; 172; 195; 137; 122 | 


History: Menarche—13 yrs. Regular 28 day cycle. 4 pregnancies. Vaginal 
hysterectomy at 32. Rapid gain in following 18 months. 











































L. B. | 1-11-40 | 156 | | | | | 120/72. | 26 
31 yrs. | 5-15-41 | 130 
History: Normal cycles until 28. 2 pregnancies. Hysterectomy at 28. 
. F 4-5-41 227 | + 3.8 | | 9.7 | 3.38 | 105; 120; 172; 98; 59 165/100 | 34 
56 yrs. | 3-10-42 | 193 + 8.5] 160/100 
History: Menarche—13 yrs. Regular 28 day cycle, 6 to 10 day flow. 2 preg- 
nancies. Both ovaries removed at 32, followed by meno- 
pause. Hot flashes for 10 years. Gained 30 lbs. from 1-5-4! 
to 4-541. ; 
T. M. | 2-22-46 | 177 | | 97; 103; 95; 52 | 102/70 | 30 
—K | 5-21-46 | 147 
39 yrs. History: Complete ovariectomy at age of 19. 











* Mg. per 100 c.c. blood. 
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body weight and the length of time that the patient continues this dietary 
regime. 

Chart 2 presents data from the records of a group of obese women most 
commonly found in clinical and office practice, namely the post-menopausal 
woman who consoles herself with the idea that her continuous gain in weight 
is due to cessation of ovarian function. Figure 3 is typical of this class with 





Fic. 5. Obesity in juvenile patients. Patient, D. F., age 11 yrs. Lost 17% Ibs 
3% months. Patient, G. O’L., age 11 yrs. Lost 34 lbs. in five months. Patient, B. O'! 
age 13 yrs. Lost 36 lbs. in five months. Patient, P. B., age 34 months. Lost 13 Ibs. in fi 
months. See chart 5 for laboratory data and history. 
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large apron of fat, pendulous breasts and girdle type of obesity. Weight loss 
in this group varied from 27% to 102 pounds (graph 2). The usual diag- 
nosis is menopausal obesity. 

Chart 3 embodies the tabulated results of studies on obese women in the 
child bearing years. In addition to obesity a definite diagnosis of hypofunc- 
tion of the ovaries had been established. No ovarian stimulating substance 





Fic. 6. Fic. 7. 


Fic. 6. Obesity in the physically handicapped. Patient, L. H., age 19 yrs. Clinical 
diagnosis, osteogenesis imperfecta with orthopedic type of obesity. This patient suffered from 
much restriction of physical activity. Lost 24% lbs. in weight in 5144 months. See chart 1 
for laboratory data and history. . 

Fic. 7. Obesity in patient B. J., age 38 yrs., who had failed previously to reduce on 
thyroid therapy. Clinical diagnosis, buffalo type of obesity. See graph 4 A showing results 
of failure to reduce weight by thyroid therapy, 6 to 8 grains daily. Graph 4 B shows weight 
loss of 64 Ibs. in 16 months on high protein, low fat, low carbohydrate ad lib. diet, and no 
endocrine therapy. 


or other hormones were prescribed during the period of weight reduction. 
Weight loss up to 117% pounds was recorded. Hypogonad obesity is the 
usual clinical diagnosis of this type of case (figure 4). 

. Data on obese patients who had undergone major pelvic surgical opera- 
tions, followed by cessation of menstruation, are tabulated in chart 4. These 
patients likewise have been clinically diagnosed as hypogonad obesity, but 
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are differentiated from the preceding group because of extirpation of ovaries 
at some previous date which resulted in surgical menopause. The same 
satisfactory loss in weight on this dietary regime was observed in this group. 

Chart 5 presents results obtained on overweight juvenile patients with 
clinical diagnoses of Frohlich syndrome type of obesity. Seven patients of 
this type (three males and four females) were studied. They varied in age 
from 34 months to 18 years. All received only the high protein, low fat, 
low carbohydrate ad lib. dietary for weight reduction. Weight loss of more 
than 50 pounds was accomplished on this regime before specific gonad 
therapy was instituted (figure 5). One outstanding case of hyperadreno- 
corticism with hypo-genitalism, striae, polycythemia, acne and hypertension 
was included as this group. 

Data on two outstanding cases of the physically handicapped with marked 
obesity (orthopedic type) are also included. Laboratory data and history 
of both patients are tabulated in chart 1. The initial weight of one, L. H.., 
age 19 years, (figure 6) was 132% pounds. The other one of this type, 
E. O., suffered marked loss in control of both legs after poliomyelitis four 
years previously. This patient lost 50% pounds. The results of an out- 
standing case of familial obesity (V. Mc.) are tabulated in chart 3. Figure 
8 shows the patient, V. Mc., with her obese siblings and normal parents. 
This patient lost 117% pounds after having been overweight all her life. 
Her clinical diagnosis, prior to her transfer to the endocrine clinic, was 
familial type of obesity. 


DISCUSSION 


A group of 50 overweight patients who had previously been diagnosed 
as endocrine obesity and who exhibited body configurations corresponding 
to all types of so-called endocrine obesity, lost weight on a high protein, low 
fat, low carbohydrate, ad lib. dietary, supplemented with minerals and vita- 
mins. No calculation of caloric values was encouraged. <A few of these 
patients had given a history of increased appetite with resultant excessive 
food intake. But most of them had acquired a taste for carbohydrates and 
indulged in them in excess of the amount which their body could metabolize 
without excessive deposition-of fat. The fundamental cause of their obesity 
seems to be due to some unknown constitutional discrepancy in their metabol- 
ism. This makes it necessary for them to exist on a dietary containing a 
greater proportion of protein and less carbohydrate and fat than is required 
for the individual who does not become excessively obese on the average 
American dietary. Be that as it may, the fact remains that no endocrine 
product known to therapeutics at this time is necessary or helpful in reducing 
the body weight of obese patients. 

Thyroid hormones should be administered solely for the correction of 
a specific hypothyroidism. When this is properly accomplished, the obesit) 
will take care of itself or it should be managed by dietary regulation. The 
use of thyroid extract, in patients with adiposity but with no hypothyroidism, 
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Fic. 8. Obesity of the familial type, showing 3 obese siblings and normal parents. 
Patient, V. Mc., is first photograplied at the age of a few months, a plump baby, and at 3 yrs 


of age weighing 106 Ibs. 


Again photographed at 15 yrs. weighing 419 lbs. The next photograph was taken at 19 yrs. 
and the patient weighed 432 lbs. At the age of 39 yrs. the patient weighed 315 Ibs. at which 
time she came to the clinic and was reduced by the method of high protein, low fat, low 


carbohydrate ad lib. diet. On this dietary regime the patient lost 117% lbs. in 164% months. 
See chart 3 for laboratory data and history. 


Next photo shows V. Mc. at 8 yrs. of age weighing 250 Ibs. 
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GraPpH 3 A and B. Comparison of weight loss in A, post-menopausal patient, L. A 
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with B, young hypo-ovarian patient, D. N., 
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Grarpx 4 A. Comparison of weight loss in same patient, B. J., A with thyroid medi- 
cation and B with high protein, low fat, low carbohydrate ad lib. diet. A shows results in 
1931, at age of 29 yrs. patient weighed 220 Ibs. Thyroid therapy varying from 2 to 8 grains 
daily was given from September, 1931 to September, 1932. The patient showed marked 
signs of thyreotoxicosis before 30 Ibs. in weight were lost. Thyroid was then reduced to 6 
grains daily for the next 8 months, at the end of which time the patient's weight had in- 
creased to its original figure of 220 Ibs. despite a daily intake of 6 grains thyroid. Again 
thyroid, 6 to 8 daily with but few interruptions was given until November, 1934, with no loss 
in weight. B. In April, 1939, the same patient came back to the clinic weighing 250 Ibs. No 


thyroid or other endocrine products were given, but the patient was placed on the high 
protein, low fat, low carbohydrate ad lib. diet and lost 64 Ibs. 
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GrapPH 5. Obesity with variations in skeletal measurements found in endocrinopathies. 
Weight loss, in this group on the high protein, low fat, low carbohydrate diet proceeded 
in the same manner as in those with normal skeletal proportions. Sp. = Span; Ht. = Height; 
SV = Symphysis to vertex; SS = Symphysis to soles. 


solely for the purpose of attempting to effect weight loss by stimulating 
metabolism, is fraught with disappointment and failure. Such overweight 
patients soon manifest the symptoms of severe induced hyperthyroidism with 
little or no weight loss (graph 4, figure 7). 

Glucose tolerance determinations on these obese cases indicate that some 
of them have a reduced glucose utilization, as has been previously reported.‘ 
Others show a slight increase, or normal tolerance curve. Most patients 
with an initial reduced utilization of glucose manifest a tendency toward a 
more normal glucose tolerance curve after following this dietary treatment 
for four to six months, during which time there has been a reduction in body 
weight of 40 to 60 pounds (charts 1, 2, 3 and 4). 

Hypertension was present as a complicating factor in a few of these pa- 
tients before the onset of the weight reduction regime. The highest systolic 
pressure was 220 mm. of mercury. Blood pressure levels were checked 
from time to time to determine the effect of the high protein intake on this 
mechanism. No instance of either an increase in existing hypertension or 
an elevation in the normal blood pressure was observed during this dietary 
regime. On the contrary in some instances where hypertension initially 
existed, there followed an appreciable reduction in both systolic and diastolic 
levels after the body weight had been reduced by 30 to 60 pounds. Similar 
results have been observed in obese patients with hypertension following re- 
duction in body weight by other methods.° 














988 M. M. KUNDE 


SUMMARY 


No hormones or gland products known to therapeutics at this time are 
necessary adjuncts in the treatment of any type of obesity, excepting hypo 
thyroidism. 

A high protein, low fat, low carbohydrate, ad lib. diet, supplemented with 
vitamins and minerals, and with no calculation of caloric values, and without 
the administration of any known hormones, results in satisfactory weight 
reduction in all known types of obesity. 

Endocrine obesity is a term which is misleading in that it conveys to the 
obese patient a false idea, suggesting that his obesity is due to some specific 
endocrine glandular deficiency which can be corrected by substitution en- 
docrine, or hormone therapy. This causes the patient to seek needless en- 
docrine medication, whereas dietary measures and reéducation of his faulty 
food habits are the true solutions to correction of obesity. 
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A CLINICAL AND ELECTROCARDIOGRAPHIC 
STUDY OF PAROXYSMAL VENTRICULAR 
TACHYCARDIA AND ITS 
MANAGEMENT * 


By Grorce R. HerrMANN, M.D., and Mitton R. Hejrmancik, M.D., 
Galveston, Texas 


A HEART that is damaged may be caused to fail by a suddenly developing 
rapid rate. Paroxysmal ventricular tachycardia is a relatively rare but as a 
rule a serious increase in heart rate originating in a temporary abnormal 
pacemaker in ischemic and damaged ventricular tissues. Most hearts in 
which abnormally augmented heart action develops in the ventricular muscle 
are those that have been previously damaged by circumscribed infarction, 
diffuse fibrosis, or digitalis poisoning. It is important to recognize and 
interrupt the rapid heart action promptly because the added strain will cause 
acute cardiac failure if it is allowed to continue. Furthermore, ventricular 
tachycardia may be the immediate precursor of ventricular fibrillation, as 
pointed out by Herrmann and Ashman ™ and by Wiggers.” 

Myocardial infarction and toxicity from digitalis are generally consid- 
ered the most common precipitating causes. Scherf and Kisch * emphasized 
the significance of previous myocardial damage as a prerequisite to the pro- 
duction of the disorder by digitalis. Occasional benign cases, with good 
prognosis, have occurred in young individuals with apparently normal hearts. 
Such cases have been noted in most comprehensive reports. 

Diagnosis is made certain by the electrocardiographic criteria, which 
were first set down by Robinson and Herrmann.’ In a tachycardia with 
abnormally broad QRS complexes, the demonstration of an independent, 
usually slower, atrial rhythm establishes the diagnosis beyond question. 
Williams and Ellis * observed that the P-waves may be difficult to demon- 
strate in the routine arm leads, and may be visualized more definitely in the 
precordial leads over the atria. Close resemblance of the form of isolated 
ventricular beats occurring before or after the paroxysms to the complexes 
of the tachycardia highly favor the diagnosis of tachycardia of ventricular 
origin. An atrial tachycardia with concomitant bundle branch block may 
be confusing. Cooke and White ° considered that onset of the tachycardia 
with an abnormal ventricular complex, or occurrence of a paroxysm of ab- 
normal ventricular complexes during atrial fibrillation were each sufficient 
to establish the diagnosis. The clinical signs which should suggest the 
presence of ventricular tachycardia have been described by Levine.® 


*-Received for publication October 4, 1947. 
) From The Cardiovascular Service, University of Texas Medical Branch, Galveston, 
i @Xas, 
_ This study was supported by a grant from the H. H. Weinert Fund for the study of 
Cardiovascular Research. 


989 








990 GEORGE R. HERRMANN AND MILTON R. HEJTMANCIK 


Our interest in paroxysmal ventricular tachycardia has recently been 
stimulated by the development of more promising methods of treatment for 
the control of the mechanism disorder in emergency situations and of sub 
sequent management aimed at prevention of recurrences of the paroxysms 
A study of the cases that we have recently controlled successfully and of all 
the cases that we have had in the Cardiovascular Service of the University of 
Texas seemed worthwhile. Besides the therapeutic data, we have assembled 
most of the pertinent information in these cases, and have summarized and 
tabulated the material. 


THE PRESENT STUDY 


A series of 20 cases of paroxysmal ventricular tachycardia has been 
analyzed, diagnosis in each being established by using the above cited electro- 
cardiographic criteria. Of these 16 were seen in the John Sealy Hospital in 
the past 18 years, and four elsewhere. Three from the John Sealy Hos 
pital were previously reported by E. H. Schwab.’ The average age of the 
patients was 52.8 years, the youngest being 18 and the oldest 80. Thirteen 
were between the ages of 45 and 65. There were 17 males and three fe- 
males. Sixteen of the patients were white, two Mexican, and two colored 

The types of heart disease are summarized in table 1, which shows cor 


TABLE | 
Etiology of Paroxysmal Ventricular Tachycardia 


20 Cases 


Acute myocardial infarction 8 
(Hypertensive CV disease 4) 
Coronary sclerosis without infarction 6 


(Hypertensive CV disease 2) 
Acute glomerulonephritis 
Chronic rheumatic heart disease 
Rheumatic heart disease with SBE 
No organic heart disease 


Ne he 


onary artery disease to be present in 70 per cent of the cases. Hypertension 
was present in six patients with coronary disease and in the one patient with 
atypical acute glomerulonephritis. The role of digitalis in precipitating the 
paroxysms is evaluated in table 2. 


TABLE II 


Réle of Digitalis in 20 Cases of Paroxysmal 
Ventricular Tachycardia 


Definite toxicity 
Probable toxicity 
Moderate dosage 
No digitalis 1 


le i) 


Fifteen of the cases were associated with signs of congestive failure, o! 
which six had left ventricular failure alone, and the remainder had both right 
and left ventricular failure. In four instances the paroxysmal ventricular 
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tachycardia occurred with atrial fibrillation. Three patients showed cerebral 
manifestations, two due to the tachycardia itself and one secondary to cere- 
bral embolism. One of these had generalized convulsive seizures, and an- 
other had attacks of syncope. Peripheral vascular collapse was observed in 
one patient, who died shortly after admission. Of the two patients with 
apparently normal hearts, one complained of precordial burning, and one 
had no complaints referable to the disorder. 

The rates of the tachycardia varied between 110 and 220, with an 
average of 170. Three rates were below 150, and two were above 200. 
No correlation was observed between rate and prognosis, except that a con- 
tinuous electrocardiogram taken during exitus of the patient with the slowest 
rate, of 110, showed slower and slower ventricular rhythm with periods of 
ventricular fibrillation, ending in asystole. Three cases were of the inter- 
mittent type, with runs of four to ten premature ventricular beats inter- 
spersed with atrial fibrillation in two instances and nodal rhythm in one. 
The duration of the paroxysms and results of termination are given in 
table 3. 


TABLE III 
Duration of Paroxysms with Results in Termination 
Type No. Cases Reverted 
Intermittent 3 2 
Persistent 17 13 
2—4 Hours 4 2 
4-24 Hours 6 6 
2448 Hours 4 3 
24 Days 2 2 
6 Days 1 0 


The results of emergency therapy in terminating the paroxysms are 
summarized in table 4. In three of the four patients receiving no specific 


TABLE IV 
Results of Treatment 

Type Therapy No, Episodes Reverted 
No specific 4 1 (3 died) 
Oral quinidine 12 10 
Intravenous quinidine 2 1 
Intravenous morphine 2 1 
Intravenous quinidine and 

digitalis 1 1 
Intravenous morphine and 

carotid stimulation 1 1 


therapy, the disorder persisted until death. Ten cases reverted on quinidine 
given orally, the amount required varying greatly, from 0.6 gram to 5.2 
grams in 24 hours. The average given in the 10 cases in the 24-hour period 
before reversion was 1.5 grams, only four requiring over 2.5 grams. In 
one patient with acute myocardial infarction, the rhythm was not abolished 
with 11.8 grams of quinidine orally over a period of four days, and the 
patient died. 
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Two patients in critical condition following myocardial infarction wer« 
given intravenous quinidine. One had not responded to intravenous dosages 
of morphine of 11, 11, and 32 mg., and oral quinidine totaling 2, 5, and 3.3 
grams on three successive days. This patient reverted to normal rhythm 
after 1.7 grams of quinidine sulfate was given by slow intravenous drip 
Another patient, who was admitted in shock, showed no change in rhythm 
after being given 0.6 gram of quinidine sulfate intravenously in 10 c.c. oi 
distilled water, and died in an hour. One case under treatment for sub 
acute bacterial endocarditis was given 1.0 gram of quinidine sulfate intra- 
venously in divided doses over a period of 12 hours, and then reverted to 
normal rhythm after the intravenous administration of 1.2 mg. Cedilanid 
The intravenous administration of 16 mg. of morphine sulfate resulted i 
immediate cessation of the abnormal rhythm in one case with myocardial 
infarction. In another patient the ventricular tachycardia reverted to sinus 
rhythm on carotid sinus pressure six minutes after 45 mg. of morphine sul 
fate given intravenously, having previously been unaffected by repeated 
carotid sinus stimulation and 32 mg. of morphine sultate. 


TABLE V 


Results of Treatment Re: Etiology 

















Type Heart Disease No. Episodes Reverted [a Alive 1 Week 
——___—_—— ——_— ———————Ee -|- 
Acute myocardial infarction 8 5 | 3 
Coronary sclerosis without infarction 6 : 4 
Digitalis toxicity 7 1 
Acute glomerulonephritis 1 0 
Rheumatic heart disease 2 2 1 
Rheumatic heart disease with SBE 1 : 0 
No organic heart disease 2 2 | 2 








In table 5 are listed the results attained in checking ventricular tach) 
cardia in the various types of heart disease. It is notable that although six 
of the seven patients with digitalis toxicity had reversion of the tachycardia, 
all but one had died within a week. ‘The two cases with no demonstrable 
heart disease were successfully treated, one with small and one with large 
oral doses of quinidine. The eight cases of myocardial infarction are 
analyzed in detail in table 6. 

After reversion of the tachycardia, 12 patients were maintained on quini- 
dine sulfate orally, in doses from 0.6 to 1.0 gram daily. One of these pa- 
tients has been maintained on quinidine for six years without toxic or harm- 
ful effect, and without recurrence since the first year. In 10 cases paroxys- 
mal ventricular tachycardia did not recur on this maintenance regime 
However, four of these died within a week in spite of the established normal 
rhythm. Of the six other reverted cases, two are still alive, one after six 
months and one after six years. Two were discharged and not followed. 
One died three years later with cause of death unknown, and one died six 
weeks after reversion from another myocardial infarct. In one case even 
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TABLE VI 


Detailed Analysis of Eight Cases of Acute Myocardial Infarction Complicated by 
Paroxysmal Ventricular Tachycardia 























Age Rate Symptoms Duration Treatment Result 

56 | 176 Shock 2.5 hours | Quinidine gm. 0.6 intra- | Not reverted, died 1 hr. 
venously. 

52 | 210 | Left failure | 24 hours | Quinidine gm. 0.6 orally. | Reverted. Maintained on 
(mild) | quinidine. Died 3 yrs. 
later. 

51 | 165 | Left failure | 2 days No specific. Not reverted. Died. 

62 | 167 | Right and 1-2 days | Quinidine gm. 2.5 in 24 | Reverted. Died 2 days 

| left failure hours orally and dig- later with pulmonary in- 
italization. farction. 

63 | 188 | Right and 24 hours | Morphine sulfate mg. 15 | Promptly reverted. Main- 

left failure intravenously. tained on quinidine with- 


out recurrence. Died 6 
wks. later. Another myo- 
| cardial infarction. 

54 | 150 Right and 24 hours | Quinidine gm. 0.8 orally. | Reverted, did not recur on 


—mild 


| inter- left failure quinidine maintenance. 
|mittent | —mild | Died wk. later. Pneu- 
| monia. 
51 150 | Rightand | 6 days Digitalized; quinidine | Not reverted. Patient 
left failure | gm. 3.5 per day for 2! died. 


| days. Magnesium sul- 
fate 2 c.c. 50% intra- 

muscularly. 
52 | 200 | Right and | 50 hours | Morphine sulfate 11, 11, | Reverted after intravenous 








left failure 32 mg. intravenously | quinidine. Maintained 


| 
-mild with no effect. Quini- | on quinidine with no re- 
dine orally gm. 2, 5 and | currence. Still alive, 6 
3.3 perday. Then qui-| months later. 
nidine gm. 1.7 intra- | 
venously. 











small doses of quinidine were found to prolong the QRS complex over 25 
per cent, and this patient has been effectively maintained on moderate doses 
of potassium iodide for myocardial sedation. 


DISCUSSION 


Since paroxysmal ventricular tachycardia usually occurs in patients with 
serious myocardial damage, it is at times difficult to ascertain to what degree 
the tachycardia per se is responsible for the signs and symptoms. It seems 
rational to consider the paroxysmal ventricular tachycardia an emergency 
situation in itself, and every attempt should be made to stop it and restore 
normal mechanism as soon as possible. The clinical improvement usually 
seen upon reversion has seemed to indicate that the seriously diseased heart 
is frequently barely able to support the increased burden imposed by the rapid 
rate. Mild to profound shock-like states that have been observed may well 
have resulted from decreased cardiac output due to inadequate diastolic 
filling. Cerebral symptoms may develop, on the basis of cerebral anoxia, as 
pointed out by Barnes.* 
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Precordial pain or discomfort is rarely a symptom of the ventricular 
tachycardia alone, according to Williams and Ellis. Usually, precordial 
distress is a part of the coronary thrombosis and myocardial infarction which 
has been complicated by the tachycardia. Impaired coronary filling and 
increased cardiac work incident to the tachycardia may actually aggravate 
the myocardial ischemia. 

The danger of development of ventricular fibrillation in the presence of a 
ventricular tachycardia is well known. The longer the mechanism disorder 
is allowed to continue, the more likely is the appearance of ventricular fibril- 
lation, since exhaustion of the myocardium increases its irritability. 

Although supraventricular tachycardias may be stopped by methods 
which result in increased vagus tone, these methods are of little value in 
terminating a tachycardia of ventricular origin because the vagus nerves have 
little if any effect below the A-V bundle. Quinidine is effective in both 
atrial and ventricular tachycardias by virtue of its direct action on the heart 
muscle. It has come to be regarded as a specific in the control of paroxysmal 


ventricular tachycardia, although the dosage required varies greatly. Ade- 
quate dosage is to be stressed, as occasional patients require large amounts 
of oral quinidine before reversal. Before the actual reversal, a slowing of 


the tachycardia is generally noted, and in some cases this slowing alone may 
occasion some relief. Weisman * demonstrated that an average single oral 
dose of quinidine produces a maximum concentration in the myocardium in 
about an hour, and is completely eliminated in eight hours. Excretion is 
thus rapid, and as pointed out by Gold," a fixed daily dose shows cumulation 
for only three or four days. Quinidine should be given orally in 0.2 to 0.4 
gram doses each one to two hours until the abnormal rhythm is abolished 
The largest dose in this series was 5.2 grams in 24 hours. Considerably 
larger amounts have been given for successful termination, as 7.5 grams 
in a day by Levine,® and 12.3 grams in 2% days by Reich." 

Complications of quinidine administration have been reported, and ob 
jections to its use have been raised. It has been shown to actually produce 
ventricular tachycardia in rare instances, as in two cases reported by Hep- 
burn and Rykert.’* Kerr’ is skeptical of the value of quinidine in most 
ventricular tachycardias, questioning the part it has played in their termina 
tion. He believes it contraindicated in ventricular tachycardia after myo 
cardial infarction because of the danger of producing ventricular fibrillation 
by further depression of a possibly damaged conduction mechanism 
Schwartz and Jezer * implicated quinidine as a causative factor in the pro- 
duction of transient ventricular fibrillation in two patients in whom the 
disorder also occurred spontaneously. In rare instances sudden death has 
resulted from quinidine therapy, on the basis of embolism at the time of 
reversion of atrial fibrillation, and of cardiac standstill caused by its depres- 
sant action. Frequent electrocardiograms are indicated to judge effective- 
ness of therapy and to anticipate serious untoward effects. Reich ** empha- 
sized the evaluation of the duration of the ORS complex to prevent serious 
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cumulative effects of quinidine, but the value of this criterion has been dis- 
puted by Zimmerman.’ Although we have had no fatalities which could 
be definitely ascribed to quinidine, we have been reluctant to administer it 
after the ORS complex has been prolonged over 25 per cent. 

The intravenous use of quinidine has been favorably reported by Hep- 
burn and Rykert,’* with success in eight out of nine cases. Their method 
of administration, the same as used in the successful case in this series, con- 
sisted of dissolving 3.5 grams of quinidine sulfate in 500 c.c. of 5 per cent 
glucose, slightly warmed, and giving the solution intravenously at 100 to 
120 c.c. per hour. The method is to be recommended when oral medica- 
tions cannot be taken, when the condition of the patient is critical, and when 
oral administration has failed. We prefer to use quinidine lactate, which is 
more soluble and apparently as effective as other salts. Quinidine lactate 
is supplied in ampules of 0.65 gm. dissolved in 10 c.c. of sterile saline. Each 
ampule should be diluted with 50 c.c. of 5 per cent glucose solution and given 
slowly 1 to 2 c.c. per minute. 

When digitalis is the probable precipitating factor, it should of course 
be withheld. Occasional cases respond only to quinidine and digitalization, 
as in one case of this series, and administration of digitalis is indicated in 
moderate to severe decompensation when it can be ruled out as a causative 
factor of the paroxysms. It would seem that small quantities of quinidine 
may be of value in preventing the appearance of the disorder whenever 
digitalization is necessary following myocardial infarction. The appearance 
of premature ventricular contractions in acute myocardial infarction would 
be a definite indication for prophylactic quinidine. If there is concomitant 
myocardial insufficiency and a digitalis preparation is given, quinidine most 
certainly is necessary. Ouabaine and digitoxin seem to be less likely to 
cause increased ventricular irritability and appear to be the preferable 
cardiotonics. 

A maintenance dosage of quinidine after the rhythm has been abolished 
is highly desirable and almost imperative to prevent the return of the parox- 
ysms. It should be continued for several days or weeks. The size of the 
dose must be adjusted for the patient. Some cases are controlled with small 
doses of 0.2 gram every six hours, while others may require larger doses 
more frequently administered. The reappearance of premature ventricular 
contractions is a sign of need for increased dosage, or resumption of therapy 
if it has been discontinued. 

The intravenous use of morphine in the treatment of paroxysmal ven- 
tricular tachycardia has been advocated by Dr. Luis Gonzalez Sabathie of 
Argentina,*® who noted success in a case refractory to intravenous quinidine, 
and then achieved favorable results in nine out of 10 cases. He advised 
intravenous doses of 10 to 40 mg. repeated from a half to two hours. The 
mechanism of its action is obscure,-as higher concentrations of morphine 
than can be attained clinically are required to affect the myocardium directly, 
according to Goodman and Gilman."* 
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Other drugs have been reported as successful in certain cases. Although 
their effect has not been consistent in terminating the paroxysms, their use 
may be considered in refractory ventricular tachycardias. The efficacy of 
intramuscular quinine hydrochloride has been reported by Riseman and 
Linenthal,** and it may be tried as an alternative to quinidine. Levine® has 
in rare cases noted restoration to normal rhythm upon a large subcutaneous 
dose of atropine while the rate is partially slowed by quinidine. Potassium 
chloride has been used with success orally, by Stempien and Katz,’® and 
Sampson and Anderson.” Intravenous magnesium sulfate has likewise 
been suggested, and was used with success in a case by Boyd and Scherf.” 


SUMMARY 


1. Twenty cases of paroxysmal ventricular tachycardia are analyzed with 
reference to type of organic heart disease and response to treatment. Acute 
myocardial infarction or digitalis toxicity was present in 15 of the patients, 
14 having underlying coronary artery disease. Two cases were relatively 
benign, and occurred in patients with apparently normal hearts. Paroxys- 
mal ventricular tachycardia develops most often in patients with extensive 
myocardial damage. 

2. Electrocardiographic criteria for diagnosis are set down. 

3. Complications of the paroxysms are discussed, with stress laid on the 
frequent emergency aspect and the desirability of early termination. In 
spite of reversion to normal rhythm and prevention of recurrence, the degree 
of underlying myocardial damage is frequently so severe that prolongation 
of life is only of short duration. The prognosis generally is serious. 

4. Methods of therapy are summarized, with description of successes 
attained by oral quinidine, intravenous quinidine, and intravenous morphine. 
Results of maintenance dosages of quinidine in prevention of recurrences of 
the disorder are given. Adequate quinidine therapy is advocated in each 
case not showing toxicity or idiosyncrasy to quinidine. Maintenance doses 
of quinidine after reversion to sinoatrial rhythm are almost imperative as 
long as excess irritability of the myocardium exists. Intravenous morphine 
has recently shown favorable results, and seems to be worthy of trial before 
the use of any other drug. 
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APPENDICITIS AND UPPER RESPIRATORY IN- 
FECTION: A REPORT OF 18 CASES AT SEA* 


By Grorce L. Catvy, Commander, M.C., U. S. Navy, Great Lakes, IIlinots 


A NAVAL escort carrier was engaged in shuttle operations between main- 
land and Southwest Pacific ports, carrying passengers, and following the 
Great Circle Route in its crossings. 

Three epidemic waves of virus type “colds” were encountered in a three 
month period, synchronous with the appearance of an abdominal syndrome 
clinically indistinguishable from acute appendicitis. There were three dis- 
tinct groups totaling five, four, and six cases respectively, whose periodicity 
corresponded with each upturn in incidence of upper respiratory infection. 
Three additional cases, occurring singly, were also admitted and are included 
in the series. 

This was a curious experience, because, during an antecedent six month 
period, there had been no admissions for appendicitis. 


EPIDEMIOLOGY AND CLIMATOLOGY 


It is convenient to divide the total experience into three parts, conform- 
ing with the manifestations of the epidemic. 

Phase I. The vessel was in mid-Pacific, approaching the International 
Date Line, having left Guam six days before. A decided change in climatic 
conditions had occurred and in the cooler environment perspiration had 
given way to increased urinary output. There had been no sick call visits 
recorded for “colds” or sore throats for 24 days, part of which period in- 
cluded liberty ashore in Japan. A few scattered colds appeared, then on 
successive days 20, 17, 28, 26, 22, 18, 33, and 21 men were treated for this 
affection. 

Only one of the group seen was admitted to the sick list ; the others were 
treated ambulantly. As in subsequent phases, the upper respiratory mani- 
festation was a naso-pharyngitis, accompanied by a thin, colorless, mucoid 
secretion. Mild to moderate malaise and low grade fever were other ac- 
companiments. The affection was of short duration, 24 to 48 hours. 

At the same time, five men were admitted whose chief complaint was 
right lower quadrant abdominal pain; all had experienced onset of symptoms 
within the same 48 hour period. In each instance, history of “head cold,” 
preceding the abdominal distress, was given. 

During this period at sea, there were 841 men aboard of whom 466 were 
ship’s company and 375 were passengers. In addition, there were 44 of- 

* Received for publication July 14, 1947. 


_ Opinions expressed herein are those of the writer and do not necessarily represent the 
views of the Bureau of Medicine and Surgery, Navy Department. 
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ficers. As in the two subsequent phases, the abdominal syndrome appeared 
only among ship's company, sparing both passengers and officers. “Colds” 
were most uncommon among the latter two groups. 

Both ship’s company and passengers occupied living compartments in 
common and ate in the same mess as differentiated from the officer’s en- 
vironment of a separate mess and individual staterooms. One other group, 
the Hospital Corpsmen, lived separately, and they too were spared during 
this flurry. 

Phase II. Eight weeks later, the vessel was moving westward toward 
Guam and in the same latitude and climatic environment. Another abrupt 
rise in upper respiratory infections occurred. Now, the factors of water 
balance were in reverse, with urinary output diminishing in favor of an in- 
crease in skin output. 

Four men appeared with right lower quadrant abdominal pain and all 
but one cited “head cold” as forerunner of abdominal distress. 

The population aboard was 720. Again, passengers were not affected. 
The sick call visitors this time were not those seen in the first wave of the 
epidemic. 

Phase III. Two and one half weeks later, after the second phase had 
ebbed, it was common observation that a large number of people aboard had 
“colds.” The ship was returning to the mainland and repeating events of 
the first phase. 

In quick succession, six men were admitted with complaint of abdominal 
pain and placed under observation. All but one reported occurrence of 
rhinitis prior to onset of abdominal pain. 

The total number of men aboard was 452 during this third phase, of 
whom 125 were passengers. This time, however, officers and corpsmen 
were also numbered among the victims though none of them suffered ab- 
dominal involvement. 

MANAGEMENT 


Each abdominal case was placed under the usual restrictive regime as 
regards alimentation and observed for 12 to 24 hours before decision was 
rendered. With no amelioration of general condition, surgical intervention 
was employed in 12 cases; the others exhibited improvement, were treated 
medically, and later discharged with the diagnosis, mesenteric lymphadenitis. 
Four of this latter group had recurrences and were re-admitted; after further 
observation and study, they were discharged. 


CLINICAL DATA 


Symptoms: In each instance, pain was the chief complaint, cramp-like, 
progressive in intensity, and localizing in the right lower quadrant. Ano- 
rexia, or disinclination to eat, was constant. Nausea was a major complaint 
but twice; none had vomited and none had resorted to self-medication. Con- 
stipation was present in five cases; diarrhea was absent. Rhinorrhea was 
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cited in 16 of the 18 cases. In 14 instances, abdominal pain of similar char- 
acter had been experienced previously, one or more times. 

Signs: Localized tenderness and muscle-guarding over the site of the 
appendix was a constant finding; examination per rectum was contributory 
once. Temperatures were normal to moderately elevated, one temperature 
of 100°, two of 99.4°, two of 99.2°, and 13 normal temperatures being re- 
corded on admission. Pulse rates varied widely with little correlation noted 
between rate and the severity of the affection. 

Lymphoid System: Fifteen of the 18 possessed faucial tonsils. Lymph- 
adenopathy pre-operatively was not noteworthy. Absent in every case was 
evidence of splenomegaly. 

Age and Sex: The group was exclusively male, with an age range of 18 
to 22, representing various divisions of the ship, with no department con- 
tributing disproportionately. 

Constitution: No positive correlation could be drawn from factors of 
either race or constitution. It was a representative group that also included 
an Eskimo, Filipino, Indian, and Negro. 

Laboratory Findings: Leukocytic indexes, both quantitative and qualita- 
tive, provided meager information. The total counts were within normal 
limits, with but two exceptions. Blood sedimentation rates were normal 
to moderately elevated. Urinalyses were essentially negative. 

Gross Pathology: The appendixes were found in various positions, some 
freely accessible, others relatively inaccessible. All exhibited some evidence 
of acute inflammation, with conspicuous vascular engorgement and swelling. 
Free peritoneal fluid was present in four cases; plastic fibrinous exudate was 
noted seven times; enteroliths were contained in four appendixes, but with- 
out demonstrable evidence of causing primary obstruction; old adhesions 
were thrice noted. Regional (mesenteric) lymphadenitis was observed 
three times. 

DIAGNOSIS 


The reliable symptomatology of abdominal pain localizing in the right 
lower quadrant, fortified by the finding of localized tenderness and an essen- 
tially normal urinalysis, in the absence of pulmonary pathology, favored the 
diagnosis, acute appendicitis. 

Two additional conditions figured in consideration of the diagnosis. In- 
fectious mononucleosis was excluded in absence of its characteristic blood 
picture. Mesenteric lymphadenitis was considered in a differential light, and 
also as part of the total systemic response to a stimulus, characterized by 
lymphoid hyperplasia. That a similar process may affect the appendix 
merits attention when one considers the abundant disposition of lymphoid 
tissue in that organ.” * * 

DiscuSssION 


An extensive literature has accumulated on the subject of appendicitis 
and any discussion of etiology must needs consider the many factors, single 
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or multiple, already proposed. Those due to mechanical and infectious 
factors remain in prominence.* * °° 

This report covers a period of one year aboard a naval vessel. During 
the first six months, appendicitis was absent; a few cases appeared there- 
after, apparently dissociated from any environmental factor. The incidence 
rose abruptly with an outbreak of “colds,”’ declined with subsidence of the 
epidemic, only to climb anew with each of two succeeding phases. 

Inspection of food handlers and the mess disclosed nothing remarkable. 
The factor of crowding in living compartments, and its relation to droplet 
transmission of infection, was noted. 

In the entire group of upper respiratory infections seen during this period, 
tonsillitis was absent. Throat smears yielded scant information. There 
was no basis for indictment of any of the streptococcal genera, rather did all 
evidence at hand point to a virus offender with entry presumably via the 
naso-pharyngeal portal. 

Speculative evaluation of this total experience would perforce include 
queries on the selective character of involvement, with sparing of passenger 
coniplement ; the time element, with the subtle implication of an incubation 
factor; rapid climatic change, with resultant physiologic imbalance. 

It appears unlikely that an emotional component played a significant role ; 
morale aboard was of high order, and the sick call journal, a reliable yard- 
stick, reflected general well-being and freedom from “dis-ease.” 


SUMMARY AND CONCLUSIONS 


1. An abdominal syndrome, clinically indistinguishable from acute ap 
pendicitis, was seen frequently in association with virus-type ‘‘colds.”’ 

2. Eighteen cases were admitted during a three month period, coinciding 
strikingly with three epidemic waves of upper respiratory infection. 

3. These data suggest that, at least under some circumstances, there may 
be a close relation between an epidemic type of respiratory infection and the 
onset of acute appendicitis. 
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FRIEDLANDER BACILLUS MENINGITIS: REPORT 
OF SEVEN CASES WITH TWO RECOVERIES * 


By S. S. Jacos, M.D.,7 and F. H. Tor,t M.D., F.A.C.P., 
Detroit, Michigan 


In the past 19 years there have been a total of 2879 cases of meningitis 
admitted to the Herman Kiefer Hospital. Of this total, there have been but 
five cases of Friedlander’s meningitis. During the last 30 years at Henry 
Ford Hospital there have been 498 meningitis cases of which two were of 
the Friedlander type. Combining these two series gives a total of 3377 
cases of meningitis of which only seven were attributed to the Friedlander 
bacillus. Stated another way, this organism was the etiological factor in 
approximately one out of every 482 cases or in 0.02 per cent. Ransmeier 
and Major * collected a total of 30 cases from the literature up to 1943 to 
which can be added a case secondary to prostatic suppuration reported by 
Macky and Morris’ in 1943, another associated with liver abscess, pneu- 
monia and empyema reported by Sheridan*® in 1945, and one reported by 
Tartakoff, Grynbaum and Le Compte * in 1946 in which the meningitis fol- 
lowed removal of a meningioma from the right frontal area. If to these can 
be added the seven cases reported here, it will bring to 40 the total of reported 
cases. 

Undoubtedly there have been other unrecognized and unreported cases 
but the conclusion is still inescapable that Friedlander’s meningitis is a rare 
type, and because of this, it seemed worthwhile to report briefly seven cases. 

Rothschild * has reported the only well substantiated case of Friedlander’s 
meningitis with recovery prior to the use of the sulfonamide drugs. Menin- 
gitis in this case was secondary to otitis media, mastoiditis, and subdural 
abscess and recovery followed operation. Subsequent to the use of the sul- 
fonamides, Lombard and Mondzain-Lemaire * gave an account of a case of 
head injury complicated by a mixed meningeal infection with recovery fol- 
lowing sulfonamide-chrysoidine therapy. Montea and Real‘ related a case 
in a two year old in whom the primary focus could not be ascertained. This 
case was treated with sulfapyridine and recovery ensued. Robertson’s * 
case in which diabetes was a complicating factor was successfully treated 
with sulfapyridine. A case in which meningitis was secondary to sinus in- 
fection -was reported by Kolmer and Rule.* This patient showed initial im- 
provement but relapsed and died on the eighth day of sulfapyridine therapy. 
Sulfadiazine therapy resulted in recovery in the case treated by Julianelle.’ 
Trevett, Nelson, and Long *® report another successfully treated with this 
drug by Hodes. 

* Received for publication June 27, 1947. 


+ From the Henry Ford Hospital and the Herman Kiefer Hospital, Detroit, Michigan. 
t From the Herman Kiefer Hospital, Detroit, Michigan. 
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Our cases are summarized as follows: 


Case 1. G. G., a 47 year old-white male, was admitted on January 1, 1930 with 
typical signs and symptoms of meningitis. The spinal fluid showed 640 cells of which 
82 per cent were polymorphonuclear and many Gram-negative bacilli which were 
determined to be Friedlander’s bacilli. A blood culture was negative. Anti-menin- 
gococcic serum was given initially before the organism was identified, otherwise purely 
symptomatic therapy was used. The patient’s condition grew progressively worse; 
facial paralysis developed on the third hospital day, and death occurred the following 
day. Autopsy revealed a purulent meningitis and a lobular pneumonia. Culture of 
the brain exudate and the right lung both showed Bacillus mucosus capsulatus. 

Case 2. J. H., a 49 year old colored male, was admitted on February 20, 1933 
with characteristic symptoms and signs of meningitis. He had received “blood treat- 
ment” in December, 1932 but on examination the blood Wassermann test was negative. 
The spinal fluid cell count was 2040 of which 84 per cent were polymorphonuclears. 
Large Gram-negative bacilli (Friedlander’s) were found in both the spinal fluid and 
the blood. The fever remained 104° or over, and death ensued 18 hours after ad- 
mission. Treatment consisted of anti-meningococcal serum and symptomatic care 
Autopsy showed a purulent meningitis, a three centimeter abscess in the right frontal 
lobe, suppurative right otitis media, and purulent osteochondritis of one rib. 

Case 3. F. B., a 39 year old colored male, was admitted on February 12, 1937 
with a history of diabetes for five years; he had also received “blood treatments” 
weekly for the past two years. Both ears had been discharging since January 1, 1937 
On February 9, 1937 he developed meningeal symptoms and signs. An initial spinal 
fluid examination showed only seven cells but Friedlander’s bacilli grew on culture. 
On February 13 a second spinal fluid specimen showed 160 cells, mostly polymor- 
phonuclear, and large Gram-positive and Gram-negative bacilli. The fasting blood 
sugar was 270; the urine showed four-plus sugar. The Kahn test was three-plus. 
The patient failed to respond to insulin and intravenous glucose and saline. Death 
occurred 39 hours after hospital admission. 

Case 4. A. G., a 55 year old white male, was admitted in a comatose condition 
on April 23, 1946 with a history of fever since April 21 and bilateral chronic ear in- 
fection with deafness of eight years’ duration. Signs of meningitis were present on 
admission and a purulent discharge from both ears was noted. The spinal fluid cell 
count was 620, polymorphonuclears comprised 60 per cent; and type A Friedlander’s 
bacilli were found on culture. A blood culture was negative. Culture of the dis- 
charge from the ears showed Friedlander’s bacilli type A, identified by the finding of 
large Gram-negative encapsulated rods on smears and by the ‘Quellung’ reaction with 
specific Friedlander’s type A serum. 

Treatment consisted of intravenous sulfadiazine and penicillin intramuscularly 
in presumably adequate therapeutic doses. On the fifth hospital day streptomycin was 
given, 1/10 mg. twice daily intrathecally and 1.8 mg. in divided doses every two hours 
intramuscularly up to the time of death at which time 8.5 mg. had been given. 

Roentgenograms showed chronic sclerotic mastoiditis bilaterally and the presence 
of an aortic aneurysm. The blood Kahn test was three-plus. A left sided paralysis 
developed on April 25 and the patient grew progressively worse until death occurred 
on the ninth hospital day. Autopsy revealed a five centimeter brain abscess in the 
right temporal lobe with rupture into the right ventricle, purulent meningitis, bilateral 
chronic mastoiditis, purulent tracheobronchitis, bilateral lobular pneumonia and aortic 
aneurysm. 

Case 5. A. P., a 50 year old white male, was admitted on September 6, 1946 with 
a history of a “cold” for three days. The evening before admission the patient had a 
sudden excruciating headache, stiff neck, and pain in the left ear. A past history 
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indicated frequent colds; a family history brought out that two sisters had died of 
tuberculosis. 

Physical examination revealed a semi-stuporous, critically ill man in considerable 
pain. The right pupil was larger than the left, the discs normal. The right ear 
canal was distorted, a watery exudate was present, the ear drum was not visible, and 
a mastoidectomy scar was apparent. The left ear drum was injected, bulging but 
intact. The neck and back were moderately stiff. The deep reflexes were hypoactive 
but equal, the Babinski was negative and no paralysis or weakness was noted. 
Petechiae were not seen. 

The spinal fluid showed 3300 cells, of which 85 per cent were polymorphonuclears, 
a three plus Pandy test, total protein and sugar determinations of 100.5 and 57 mg. 
per 100 ml. respectively, and a negative smear and culture for organisms. Two 
separate cultures of the spinal fluid obtained from a second lumbar puncture done the 
day after admission were both positive for Friedlander’s bacillus type A and, in ad- 
dition, one of these showed Staphylococcus albus which was believed to be a con- 
taminant. A blood culture was negative. The white blood cells fell from 12,000 on 
admission to 9300 on the sixth day. The organism was identified in this case by 
finding large Gram-negative encapsulated rods and by the ‘Quellung’ reaction with a 
specific known Friedlander type A serum. 

A roentgenogram of the chest was negative and those of the mastoids showed the 
sclerosis and indistinct cell outline of an old chronic mastoid infection on the left side. 
A provisional diagnosis of meningitis secondary to chronic otitis media, mastoiditis, 
and brain abscess was made and penicillin in doses of 50,000 units was administered 
intramuscularly every three hours until the seventh hospital day. Sulfadiazine was 
also given from the time of admission until the fourth hospital day when the occur- 
rence of crystalluria and hematuria necessitated its discontinuance. The patient be- 
came afebrile on the second hospital day, headache and earache disappeared and stiff- 
ness of the neck had decreased by the fourth day. The bulging left ear drum subsided 
without rupture or incision. The patient had no complaints from the fifth hospital 
day on to the time of discharge on the eleventh hospital day. 

Case 6. M. B., a 53 year old white female, was admitted on September 22, 1927 
with a history of dizziness, internal strabismus and double vision following reopening 
of a mastoid cavity on September 19, and fever, headache and vomiting the day of 
admission. A bilateral radical maxillary and intranasal frontal sinus operation had 
been performed on December 10, 1925. A mastoidectomy on January 29, 1927 un- 
covered mastoiditis and subperiosteal and extradural abscesses. A Gram-negative 
bacillus of the Friedlander type was recovered on culture from the mastoid area. The 
mastoid required re-opening on June 30, 1927 and on September 12, 1927. 

Physical examination on present admission showed a right mastoidectomy scar 
and a right internal strabismus but no stiffness of the neck was noted. The patient 
improved until September 25 when signs and symptoms of meningitis developed. 
Therapy consisted of analgesics, sedatives, intravenous glucose, and blood trans- 
fusions. The spinal fluid cell counts varied from 1100 to 2724 and Friedlander’s 
bacilli were repeatedly cultured from the spinal fluid and blood. Despite therapy 
the patient’s condition grew progressively worse and death occurred on the ninth 
hospital day. 

Case 7. A.H., a 56 year old white female, was admitted on August 2, 1944 with 
a history of headaches, of two years’ duration. A tooth was extracted two months 
before admission following which the right ear became swollen and very painful. Two 
weeks later the ear drum ruptured and much pus was released. The drainage stopped 
but the ear continued to pain her. Two days before admission the patient had marked 
nausea, vomiting, dizziness, blurred vision and fainting spells. The day before ad- 
mission she had a chill. A sulfonamide of undetermined type and dosage was given. 
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No other history was recorded. Physical examination revealed an obese female with 
atrophic nasal mucous membranes, infected tonsils, fine crepitant rales at the base of 
the left lung, an ymbilical hernia and varicose veins of both legs. 

Laboratory findings were as follows: There was a four-plus urinary sugar; a 
blood sugar determination of 228 mg. per 100 ml.; a blood non-protein nitrogen of 
23.5 mg. per 100 ml.; a negative blood Kline test; and a leukocyte count of 5250 
Protamine and regular insulin rapidly brought the diabetes under control. On Au- 
gust 7, 1944 severe headache, fever of 102°, and vomiting developed; herpes simplex 
developed on August 10. The spinal fluid on this date contained 700 cells (type un- 
recorded), with 64 mg. sugar per 100 ml. and 75 mg. protein per 100 ml.; gave a 
negative Kahn test; showed Gram-negative bacilli and also a few Gram-positive cocci 
on smear and culture. Penicillin, in a dose of 100,000 Oxford units, was given 
intrathecally and 12,500 units intramuscularly every three hours until 200,000 units 
had been given at which time the organism was shown to be resistant to it in vitro 
Then sulfadiazine was used in a dosage of 4 gm. stat and 1 gm. every four hours from 
August 12 through August 19. Penicillin was again started on August 25 but re 
placed by sulfathiazole which in turn was replaced by sulfadiazine. The sulfonamide 
blood level varied between 2.7 and 9.3 mg. per 100 ml. during this period. The 
laboratory reported Gram-negative bacilli apparently encapsulated showing a very 
mucoid growth with cultural characteristics of Friedlander’s bacillus and a few 
organisms showed positive Neufeld reaction with Friedlander’s anti-serum type A. 

Roentgenograms showed a chronic mastoiditis. A mastoidectomy on August 28, 
1944 revealed a moderate amount of granulation tissue with little cellular destruction; 
a mastoid culture demonstrated no growth in seven days. On August 31 the right 
antrum was washed and foul smelling pus obtained from which Gram-negative or 
ganisms and Gram-positive cocci grew out in 48 hours. On August 23 the spinal fluid 
showed 110 cells with lymphocytes predominating and no organisms on smear or 
culture. On August 25 the patient became worse and the spinal fluid cell count rose 
to 1530 with 93 per cent lymphocytes. The spinal fluid showed 200 cells on August 
31; 36 cells on September 8; and only nine cells on September 19. An antrum 
window was made on the right side on September 15 and much pus and polypoid 
material was obtained. The patient was discharged on September 22 apparently 
recovered after a hospital stay of 51 days. She was seen again on October 18, 1944 
when she had excess cerumen removed from the right ear. 


COMMEN1 


In our series there were seven cases, and previously recorded cases num 
ber 33, giving a total of 40 cases in all, which is not an imposing number 
upon which to judge factors such as age, sex, and color. However, when 
a condition such as Friedlander’s bacillus meningitis has been nearly 100 
per cent fatal, clinical characteristics are of some interest and value. <A 
comparison of the previously reported cases is made with a group of seven 
here reported with reference to the following characteristics: Age: Of the 
previously reported cases, 10 were under four years of age; 23 were over 15 
years old; none were in the age group from 5 to 14 years. In the present 
group of seven cases, the ages vary from 39 to 56 years. Sex: Friedlander’s 
meningitis has been reported more than twice as often in males as in females. 
There were five males and two females in the group of seven cases. Color: 
More cases have been reported among the white race than among others 
There were five white and two colored in this group which when considered 
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in terms of the proportion of colored in the population (9 per cent) does 
not bear out previous experience. However, the number of cases is too 
small for a definite statement. 

Spinal fluid findings: Cultures of the spinal fluid from the initial punc- 
tures were positive in the majority of cases reported. In the authors’ series, 
direct smears and cultures were positive in five cases; two were negative 
on direct smear; one gave no growth; and in one case, no report of a spinal 
fluid culture was obtained. Blood cultures: A positive blood culture is 
apparently indicative of a poorer prognosis than when the blood culture is 
negative. The two recovered cases had negative blood cultures. Of the 
remaining five who died, the blood culture was positive in three, negative in 
one, and there was no record of a blood culture in one case. Probable pri- 
mary focus: In over half of the adult cases, the middle ear, mastoid, or 
sinuses were the probable primary foci. In our series, the middle ear alone 


ABLE I 


The Age in Relationship to the Probable Primary Focus 
40 Cases of Friedlander’s Bacillus Meningitis 

















Age Groups 
Probable Primary Focus Total 
O-4 | S-14 | 15-34 | 35-S4 55-74 
Ears and mastoid 1 2 5 4 12 
Paranasal sinuses 1 3 1 5 
Pharynx 1 1 2 
Lung 2 1 1 2 6 
Liver 1 1 
Uterus (?) l 1 
Prostate 1 1 
Joint l 1 
Unknown 6 1 3 1 11 
lotal 10 0 7 13 10 40 
| | 














was the probable focus in three cases; the middle ear and the mastoid to- 
gether in two cases; while in the remaining two cases the primary focus was 
unknown. Debilitating chronic diseases such as syphilis, diabetes, and al- 
coholism may predispose .to the development of Friedlander’s meningitis. 
lhe patients of Weischselbaum,’* Renon and Blamontier,’*? Rothschild,’ 
Menetrier and Bertrand-Fontaine,’* were found to have sugar in the urine 
while Robertson's * patient was a known diabetic. Adding the two cases 
reported in this article, it is noted that seven of the 40 cases, or 17.5 per cent, 
had evident diabetes or had glycosuria. Brunner,’* found cirrhosis of the 
liver in the case of Friedlander’s meningitis reported by him and Ransmeier, 
and Major's’ case showed carcinoma of the prostate. Alcoholism was 
thought to be a factor in some cases. Beitzke ‘* and Papandrea’s * cases 
had congenital syphilis. Two of the seven cases reported here were known 
syphilitics. Intracranial hemorrhages were found in two newborn infants 


with the disease. 
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The diagnosis is suggested by finding organisms with the characteristics 
of Friedlander’s bacillus in direct smear but confirmed only by positive cul- 
tures obtained from the spinal fluid. The clinical symptoms and signs are 
indistinguishable from those of meningitis caused by other types of virulent 
organisms. Friedlander’s meningitis appears to be no longer a disease which 
is invariably fatal. In the recovered cases reported here combined sulfa 
diazine and penicillin therapy appears to have aided recovery as did strepto- 
mycin in cases of bronchiectasis and ozena, reported by Herrell and Nichols," 
in which the apparent causative organism was the Friedlander’s bacillus 
The effectiveness of the treatment of experimental infections with the Fried- 
lander group in mice, as reported by Heilman,"* lends support to the use of 
streptomycin in meningitis of this type in man. In view of these results, it is 
suggested that the combined administration of large doses of sulfadiazine, 
penicillin and streptomycin be tried in future cases of the disease. 


SUMMARY 


Recorded instances of Friedlander’s bacillus meningitis are relatively few 
An additional group of seven cases is added to the available literature on this 
infection. The combined administration of large doses of sulfadiazine, 
penicillin and streptomycin is recommended in the treatment of Friedlander’s 


bacillus meningitis. 
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ADRENO-SYMPATHOGENIC HEART DISEASE 
(NEUROHORMONAL FACTORS IN PATHO- 
GENESIS AND TREATMENT) * 


By W. Raas, M.D., F.A.C.P., Burlington, Vermont 


Most of the non-congenital and non-infectious forms of heart disease are 
generally attributed to mechanical factors, such as the “burden,” “load,” 
“strain” of high blood pressure in “hypertensive” heart disease or to impair- 
ment of coronary blood flow in “arteriosclerotic” heart disease. In either 
one of these conditions a relative or absolute deficiency of the myocardial 
oxygen supply is believed to exist and to contribute essentially to functional 
and ultimately structural lesions of the heart. 

Little or no emphasis is being put on the fact that the typical clinical 
features of “hypertensive” heart disease are not infrequently found without 
hypertension and those of “arteriosclerotic’’ heart disease without any sig- 
nificant degree of arteriosclerosis. 

It has become a firmly established tradition among clinicians and pathol- 
ogists to explain myocardial anoxia exclusively on the grounds of a demon- 
strable or assumed discrepancy between myocardial: mass or mechanical 
work on one side and coronary blood flow on the other. Almost no atten- 
tion is being paid to the pathogenic role of the most powerful and ever present 
potentially heart-anoxiating chemical agents of the body, namely the sym- 
pathomimetic amines of the epinephrine-sympathin group. 

Before a discussion of the basic importance of these substances in the de- 
velopment of certain heart diseases will be attempted, the following funda- 
mental points should be stressed : 


(1) Epinephrine is a specific oxidation catalyst.”** It intensifies the 
myocardial oxygen consumption “*** to a degree which exceeds both the 
oxygen demands made by simultaneously increased muscular action and the 
increase of oxygen supply due to simultaneous coronary dilatation.” ** = In 
other words, epinephrine is capable of causing myocardial anoxia as a specific 
metabolic effect, regardless of hemodynamic conditions and regardless of the 
volume of coronary flow. 

(2) Sympathomimetic amines (epinephrine, sympathin) are constantly 
formed not only in the adrenal medulla but also in the sympathetic gan- 
glia ***? from where they are discharged through postganglionic neuro-secre- 
tion directly into the respective effector ceils, e.g. the myocardium."” *** *** 

* Read in part before the New England Regional Meeting of the American College of 
Physicians at Hanover, N. H., on January 28, 1947. 

From the Division of Experimental Medicine, University of Vermont, College of Medi- 
cine, Burlington, Vt. : ; 

Most of the original work included in this study was carried out under grants from the 
Rockefeller Foundation, The Research Fund of the American. Medical Association and the 


John and Mary R. Markle Foundation. 
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1e4, 185, 212, 221 Furthermore, the brain contains and discharges into the circu- 
lation a sympathomimetic amine (encephalin) which acts upon the cardio- 
vascular system like epinephrine.**° 

(3) The heart muscle possesses an outstanding ability to absorb epi- 
nephrine from the circulating blood and to accumulate it in a slightly modi- 
fied form with the catechol nucleus remaining intact (probably sym- 
pathin ).***? 

(4) The metabolic changes elicited in the heart muscle by epinephrine 
injection (intercellular edema, anoxia, diminution of creatine, phosphagen 
and adenylpyrophosphoric acid) ****** are identical with those found in 
experimentally anoxiated animal hearts,” *** in diseased human hearts*® 
‘*, 1% 20 and in animal hearts after strenuous exercise.’ ° 
5) The electrocardiographic signs of myocardial anoxia, as produced 
by injection of epinephrine or nor-epinephrine (sympathin), are essentially 
analogous to the “strain” type and “coronary insufficiency” type of the hu- 
man electrocardiogram.** ** ** ** **° Their occurrence depends on the de- 
velopment of certain metabolic changes in the myocardium as outlined in 
point (4) *°* but not on hemodynamic factors (blood pressure, heart rate) .**° 
6) Sympathetic neurosecretion directly into the heart muscle, as well as 
adrenal medullary secretory discharge is followed by an accumulation of 


_ 


— 


























INCREASE (@) awo DECREASE (0) of EPINEPHRINE ano recaten 
compounns iw THE HEART unner exPeRIMENTAL CONDITIONS (PER CENT AVERAGES) 
Dosage: Mortality: Deviations: 
WWMM, > co 2.5/9 13% +557 1S rats 
| Zia “Z Soy/g 73% $123% 1S vets 
| ZZ a ee ee 
ZILLA mm 10.0¥/9 100% +308% 10 rate 
VILL FARADIC STIMULATION OF SPLANCHNIC NERVES + 21% 10 cats 
VL FARADIC STIMULATION OF STELLATE GANGLIA +35% cats 
WU), ACETYLCHOLINE INJ. iv. 10 mg/hg + 35% cats 
WMMMM|E- EXERCISE (Swimming I= 420 min) + 88% 30rate 
| EXPOSURE TO COLD (water S*C, 10min) +77% 10 rats 
WUD. VITAMIN B, DEFICIENCY + 40% 5 rats 
LMA. ADRENALECTOMY (average 14 days) - 22% 9 rals 
WMA_| SYMPATHETIC DENERVATION OF THE HEART (av SS daye)] -44% Seats 
ZiA_ TOTAL SYMPATHECTOMY + ADRENALECTOMY (av.iSdays)| -44% ‘eats 











Fic. 1. Influence of various experimental conditions, involving either increased or de- 
creased adreno-sympathetic neurosecretory activity, upon the epinephrine-sympathin content 
of the heart muscle.124,7,4@. 8, The results in this graph and in the following ones are 
expressed in color units, each unit equalling the color intensity of 0.001 gamma of epinephrine. 
(Regarding the specificity of the method see Biochem. Jr., 1943, xxxvii, 470 and !1”.) 
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sympathin and epinephrine in the myocardial cells." "% Such adreno-sym 
pathetic discharges occur physiologically under various conditions ''* (e.g 
physical exercise, exposure to cold (figure 1), intense emotions, etc.) which 
are known to be detrimental to the aging and damaged heart and which are 
often accompanied by the electrocardiographic manifestations of myocardial 
anoxia.*” 28, 29, 183, 184, 185 

Age seems to be an important factor, insofar as the average concentration 
of epinephrine-like material (sympathin) in the human heart muscle was 
found to increase markedly with advancing years **” (figure 2). 

Pathological adreno-sympathetic secretory discharges occur in persons 
with tumors of the adrenal medulla (pheochromocytomas) or sympatheti 
paragangliomas or probably in case of a general constitutional hyperirritabi! 
ity of the adreno-sympathetic system which can exist without any morpho- 
logically detectable pathology. 

In the following the relationship between excessive epinephrine-sym 
pathin secretion or sensitization on the one hand and common cardiac sy1 
dromes on the other will be pointed out. 


(a) ANGINA PECTORIS 


One of the most conspicuous peculiarities of the anginal syndrome is its 
immediate causal connection with adreno-sympathetic neuro-secretory activ- 
ity. For this there is ample evidence: 

(1) The attacks occur ordinarily under the very conditions which are 
known to be accompanied by sympathetic stimulation and by discharges of 
epinephrine,” and to be followed by an accumulation of epinephrine-like ma- 
terial (sympathin) in the heart muscle,*** namely physical exertion, exposure 
to cold (figure 1) and emotions. 

(2) Typical attacks can be provoked by the injection of epinephrine 
** 8? even in healthy individuals,” ** and by the administration of agents 
which stimulate the adrenosympathetic system, e.g. tobacco smoking ** * 
or large doses of insulin.**” ** ** *% 4% 4% 48 

(3) Attacks of anginal pain are common in patients with tumors of the 
adrenal medulla ** *” *°; they were found to be accompanied by an increase 
of the blood epinephrine level*’ and to disappear after removal of the 
tumor.*” *° 

(4) An abnormal elevation of the epinephrine-sympathin level of the 
blood was regularly observed also in patients with angina on effort im- 
mediately after physical exercise tests ** * (figure 3). 

*In some earlier publications the results obtained with Shaw’s colorimetric method 
for “adrenalin”-determination, as modified by the writer, were erroneously interpreted as 
indicating “adreno-cortical compounds.” This had to be modified subsequently when it was 
found that cortical steroids do not directly participate in the readings and that the latte: 
consist of epinephrine and related catechol compounds, such as sympathin. Ascorbic ac! 


contributes also to the colorimetric readings but its color intensity is so weak that it does not 
greatly affect the results (see Biochem. Jr., 1943, xxxvii, 470). 
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(5) The electrocardiographic changes occurring during anginal attacks 
are analogous to those elicited by the administration of epinephrine ** ** 
and of nor-epinephrine (sympathin ).*** 
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Fic. 2. Increase of the myocardial epinephrine-sympathin concentration with advancing 
age. (The figures represented in this curve are averages of a total of 60 human hearts, 
subdivided into four age groups.)11? 
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_Fic. 3. Reaction of the average blood level of epinephrine-sympathin to physical ex- 
ercise (climbing stairs) in normal persons and angina patients.4¢ (Compare also figure 11 
and figure 7.) 


Two objections have been raised against the theory that angina on effort, 
etc. be due to acute adreno-sympathogenic anoxia of the heart. One is the 
coronary-dilating effect of epinephrine, as seen in various mammals. Apart 
from the fact that the assumption of a coronary dilatation through epine- 
phrine in the human heart has been contradicted,*’ it appears unlikely that 
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such an effect should take place in hardened, sclerotic coronary vessels. Fur- 
thermore, even maximal coronary dilatation does not suffice to compensate 
for the specific myocardium-anoxiating action of excess amounts of epine- 
phrine-sympathin.* 

The second objection, interpreting the rapid therapeutic effect of nitro 
glycerine as proof of relaxation of a coronary “spasm,” is unfounded in view 
of the desensitizing effect against epinephrine-sympathin which nitroglycerine 
exerts upon the heart muscle itself ''’ (figure 14) and in view of the lack of 
any evidence in favor of the spasm concept. 

It is obvious that hearts with sclerotic, narrow coronary vessels will be 
particularly prone to suffer from an additionally anoxiating acute adreno- 
sympathetic influx. However, the angina-producing effect of overdoses of 
epinephrine, as it has been observed in young individuals without coronary 
sclerosis,"*” ** suggests that this latter condition is not an indispensable pre 
requisite for the occurrence of genuine adreno-sympathogenic angina pectoris 


(b) SuppeEN Carpiac DEATH WITHOUT SIGNIFICANT 
MorPHOLOGICAL PATHOLOGY 


One of the easiest and quickest ways rapidly to produce fatal cardiac 
failure in experimental animals is the injection of epinephrine. Death occurs 
inevitably in rats if the myocardial concentration of epinephrine-like material 
exceeds the sharply defined critical maximum level (1900 col. un./gm.”""*). 
It is usually preceded by gasping and pulmonary edema.**’ 

In man, sudden, unexpected death has been frequently observed in cases 
of tumors, hemorrhages and other pathological changes of the adrenal 
glands.** *% °° °* °% &% o# 9% 98, 9%) 144 Sudden death has also repeatedly been 
caused unintentionally by injection of epinephrine,” °° and numerous sud- 
den deaths without explanatory morphological findings have been reported 
as having occurred under circumstances which were strongly suggestive of a 
coincidence with adreno-sympathetic neuro-secretory discharges, namely 
emotional shock **: °* ® **: ® ®* °* or strenuous physical exercise.®” % ° °°” 
772 Ventricular ectopic pre-fibrillation rhythms which are believed to 
commonly precede sudden cardiac death *** **” *** can be induced in man by 
epinephrine injection.'® 

In two cases of sudden, otherwise unexplained death of young persons 
with morphologically normal hearts, the only postmortem finding, ap- 
parently incompatible with survival, was the presence of an excess concen- 
tration of epinephrine-like material (sympathin) in the myocardium *”" 
(figure 4). 

It seems very probable that most of the hundreds of sudden deaths among 
young soldiers which have been reported in recerit years ** ‘* and many more 
similar cases were due to such fatal myocardial sympathin accumulations, as 
morphological alterations of the coronary vessels were often entirely absent 
or too insignificant to account for a fatal myocardial anoxia.** *** Many of 
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these deaths were preceded by anginal pain. In 69 out of 140 cases of death 
without significant postmortem findings, there was evidence of pulmonary 
congestion ‘* which is a manifestation of acutely exaggerated adreno-sym- 


pathetic stimulation.’*” *** 





"NORMAL" AVERAGE YM: 2! cases 
SUDDEN CARDIAC DEATH VM & cases 





SYMPATHECTOMY (1% YEARS) id — 








Epinephrine -like Compounds in the Human Heart 





Fic. 4. The black area indicates excess adrenalin-sympathin above the normal average, 
the white area indicates a diminution from the normal average.—The term “normal” refers 
to the hearts of persons who had died from non-cardiac causes.1!% 9 4 


Probably the first historically recorded instance of sudden death of a 
healthy young soldier under physical and emotional adreno-sympathetic 
strain is that of the famous Marathon runner who collapsed dead after hav- 
ing reached Athens and after having shouted the news of the victory over the 
Persians. It took 2434 years to come to a plausible explanation of his 


dramatic end. 
(c) THyrotoxic HEART DISEASE 


The phenomenon of sensitization of the heart to epinephrine and to sym- 
pathetic stimulation through the thyroid hormone has long been known."* * 
78 7% 78 Accordingly, the critical fatal level of myocardial epinephrine- 
sympathin concentration was found to be markedly lowered in thyroxin- 


treated animals **’ (figure 5). 





Lowest fatal myocardial concentration of epinephrine — 
and related compounds following injection of 2.5y/gm of epinephrine 


928 cu. /gm FM Controls (Mortality :13% of 16 rats) 
933c.u/gmr. Thyroxin pretreated (Mortality : 81% of 15 rats) 











Fic. 5. Increase of epinephrine toxicity to the heart through thyroxin.1/ 
(Compare also figure 13.) 


Since evidence of an increased adrenal secretory activity in thyrotoxi- 
cosis is lacking, it appears probable that many typical features of the thyro- 
toxic heart (tachycardia, tendency toward auricular fibrillation, electro- 
cardiographic changes of the anoxic type *“*) are due largely to the thyroxin- 
potentiated effects of epinephrine-sympathin reaching the heart muscle from 
outside. Furthermore, it has recently been shown *”* that the sympathin 
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production in the heart itself is increased under the influence of the thyroid 
hormone. 

Some workers *” ** **?°° have suggested that the ultimate congestive 
cardiac failure, occasionally occurring in “thyro-cardiac’”’ patients, may be 
attributable to a vitamin B deficiency which often co-exists with thyrotoxi- 
cosis.** This view appears to be supported by observations discussed in the 
following paragraph. 


(d) Bertpert Heart DISEASE 


The hearts of thiamin-deficient animals contain excessive amounts oi 
epinephrine-like material (sympathin) "” (figure 1) which disappear 
promptly as soon as thiamin is supplied.” Increased epinephrine-levels 
were also found in the blood of thiamin-deficient animals.** 

The characteristics of the human beriberi heart, e.g. the anoxic electro- 
cardiogram,** **: ** 7 ** °° the tendency toward congestive failure and pul 
monary edema,*” ** degenerative structural changes of the myocardium,” ° 
Hts 82, 83, 20% 2) the “pistol shot” pulse and the exaggerated epinephrine sensi 
tivity of beriberi patients *” ** are all strongly suggestive of a significant in- 
volvement of the adreno-sympathetic system in the pathogenesis of the 
cardiovascular syndrome of beriberi. 

The presence of excessive amounts of acetylcholine (which is the physio- 
logical stimulant of adreno-sympathetic neuro-secretion *') in the hearts of 
thiamin-deficient animals“ may explain the apparent intensification of 
adreno-sympathetic activity in beriberi as a secondary phenomenon. Fur- 
thermore, the hypertrophy of the adrenal cortex in beriberi *” °* °° can be re- 
garded as a possible contributory factor toward sensitization of the heart to 


epinephrine-sympathin.**" ** 


(e) “HyperTENSIVE” HEART DISEASE 


The period of “nephro-totalitarianism’” which had almost completely 
dominated the conception of arterial hypertension in the Western hemisphere 
during the past decade has gradually gone beyond its climax, both because of 
lack of evidence of a purely or prevailingly renal mechanism in most forms of 
clinical hypertension *” *°° and because of accumulating positive indications 
of the decisive involvement of neurogenic factors.’ Among these indica- 
tions the therapeutic results of radical sympathectomy **” **? and the experi- 
mental production of arterial hypertension through artificially induced 
ischemia of the brain *** *** are perhaps the most striking. 

As far as cardiac pathology is concerned, there are numerous clinical, 
pathological and experimental facts which point toward a biochemical, com- 
bined adreno-sympathogenic and adreno-cortical mechanism of “hyperten- 
sive” heart disease : 

(a) The typical clinical, electrocardiographic and myocardial structural 
features of “hypertensive” heart disease are commonly present in patients 
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with medullary or cortical tumors of the adrenal glands, regardless of the 
presence or absence of arterial hypertension.** *** ** *#% 14 125,182 Adrenal 
cortical hyperplasia or cortical adenomas are frequently found in hyperten- 
sive individuals.’ *°* <A relationship of adrenal cortical function with ex- 
aggerated, heart-damaging adreno-sympathetic action is suggested by the 
epinephrine-potentiating effect of the cortical hormones **"*** **° (figure 6). 
lurthermore, desoxycorticosterone favors the accumulation of epinephrine- 
sympathin in the heart muscle.*** 

Desoxycorticosterone tends to increase the intracellular sodium concen- 
tration in the myocardium *** and an abnormally increased intracellular 
sodium concentration has also been found in the hearts of patients who had 
succumbed to congestive heart failure.” 
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Fic. 6. Intensification of the blood pressure effect of subcutaneously injected epinephrine 
(av. 0.45 mg.) by pre-treatment with desoxycorticosterone acetate (av. 150 mg. in av. 5 days). 
This effect as well as the provocation of anoxic changes of the electrocardiogram through | 
desoxycorticosterone exemplifies the potentiation of adreno-sympathetic phenomena in the 
cardiovascular system through cortical steroids.114 


(6b) The blood level of epinephrine-sympathin in persons with uncom- 
plicated essential hypertension is normal at rest’ but abnormally high 
elevations of these substances in the blood occur frequently following physical 
exercise.’ * (figure 7). This suggests an exaggerated excitability of the 
adreno-sympathetic neurosecretory system and may possibly be connected 
with peculiarities of the muscular valve mechanism of the adrenal veins 
which have been described in hypertensive individuals."*» *” 

The amount of sympathomimetic amines excreted with the urine (“uro- 
sympathin”’) is usually increased in hypertensive persons.*** 

(c) The electrocardiographic features of “hypertensive” heart disease 
closely resemble those elicited by sympathetic stimulation or epinephrine 


* See footnote p. 1012. 
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injection,**® *°* *°7*°8 or injection of desoxycorticosterone acetate,*! esp 
cially regarding changes of the T waves. Also an occasional shortening of 
the PR interval *’* belongs in the category of sympathogenic effects. 

(d) Degenerative and fibrotic changes of the myocardium which are 
common phenomena in advanced “hypertensive” heart disease, are similar 
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Fic. 7. Reaction of the average blood level of epinephrine-sympathin to physical exer 
(climbing stairs) in normal persons and patients with hypertension.'** (Compare also wit 
figure 3.) 


to those artificially produced by frequently repeated injections of epinephrin 
in animals ** **% **# 42° 21% 227,168 and man,’* by administration of desox) 
and of acetylcholine,** 
adreno-sympathetic neurosecretion.'”* 


corticosterone *** *** the natural agent inducing 

(e) Abnormally high concentrations of epinephrine-sympathin were 
found in more than one half of the hearts of patients who had died fro 
“hypertensive” heart disease.*** 

(f) Sympathectomy in animals was found to be followed by a marked 
diminution of the amount of epinephrine-sympathin in the myocardium, 
and in the heart of a sympathectomized hypertensive patient an extremel) 
low concentration of these products of adreno-sympathetic neurosecretion 
was likewise observed."** 

(g) Striking normalizations of the pathological electrocardiogram occur 
in clinical arterial hypertension soon after radical sympathectomy, even if 
the patients remain hypertensive.’ "*°* On the other hand, the chara 
teristic effects of injected adrenaline on the electrocardiogram were found to 
be independent of the blood pressure reaction and could be elicited even when 
the vasopressor action was abolished by pretreatment with benzodioxane or 
dibenamine.*** ** 

These facts seem particularly significant. They strongly suggest that 
it is not merely the mechanical “burden” of an elevated blood pressure which 
causes the electrocardiographic “strain” pattern but that the latter is largely 
attributable to an excessive influx and activation of anoxiating epinephrine- 


* Figures 6, 10 and 3, 5, 6, 10 of the respective papers. 











ADRENO-SYMPATHOGENIC HEART DISEASE 1019 


sympathin from areas of adreno-sympathetic neurosecretion. Surgical de- 
nervation deprives these structures of their secretory function." * 

(h) Hearts, showing marked hypertrophy of the left ventricle, with or 
without degenerative myocardial changes, have been observed in a consid- 
erable number of instances without any evidence of hypertension or coronary 
sclerosis, both in children and adults.*°* *°* 7°* 2°% 2°% 2°7 = Since the charac- 
teristic pathological phenomena of this non-hypertensive form of “hyperten- 
sive” heart disease are experimentally reproduceable by chronic epinephrine 
and desoxycorticosterone intoxication,''* '****’ a causal role of excessive 
adreno-sympathetic and adreno-cortical activity seems probable also in this 
syndrome of “idiopathic” cardiac hypertrophy. It often terminates in sud- 
den cardiac death.?°* 7% 7° 

It may be mentioned here that comparatively large amounts of a sym- 
pathomimetic amine (“encephalin”) with epinephrine-like cardiovascular 
effects have been discovered in the brain,*”® especially in the basal ganglia, 
whence a part of them passes into the cerebrospinal fluid and probably into 
the general circulation. Elevations of the blood pressure and anoxic changes 
of the electrocardiograms, as observed after war injuries to the brain,’** may 
be attributable to the entry of such sympathomimetic substances from the in- 
jured brain areas directly into the blood stream. 

It is true that the phenomena of “hypertensive” heart disease are fre- 
quently codrdinated to the hypertensive state and that they may be seriously 
aggravated by it but they constitute essentially a primarily biochemical and 
not a hemodynamic problem. Adreno-sympathogenic metabolic “strain”’ 
of the heart muscle can exist, regardless of the height of the blood pressure 
level. Conversely, its roentgenological and electrocardiographic signs have 
been seen to disappear under dietary treatment without a proportionate 
reduction of the blood pressure.**» ** 

Exaggerated joint adreno-cortical and adreno-sympathetic coOperation 
seems to be a decisive pathogenic factor in “hypertensive” heart disease with 
or without hypertension. 


(f) Uremic Heart DISEASE 


ln the advanced stages of various forms of uremia (glomerulonephritic, 
pyelonephritic, nephrosclerotic, obstructive, mercury poisoning) the blood 
contains regularly excessively high concentrations of an epinephrine-like sub- 
stance (figure 8) with intensely cardiotoxic sympathomimetic properties, 
as tested on the isolated frog heart (figure 9) and on the electrocardiogram 
of the rabbit in which it proved rapidly fatal (figure 10)."*' The hearts of 
uremic persons show, likewise, excessively high, obviously fatal concentra- 
tions of this material (figure 8). Its origin is not yet definitely known. In 
view of the fact that sympathomimetic amines, such as epinephrine, sym- 
pathin and oxytyramine, are normally excreted by the kidneys in a modified 
form,*** 7 238 it appears possible that epinephrine-sympathin, deriving from 
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adreno-sympathetic neurosecretory discharges all over the body, accumulates 
in the blood due to renal excretory insufficiency. 

The appearance of sympathomimetic cardiotoxic material in the blood 
is roughly paralleled by increasing anoxic electrocardiographic changes 


analogous to those produced by epinephrine **" *** **% +8 38%, 182 and ultimately 


accompanied by other manifestations of possibly adreno-sympathetic origin, 
such as progressive cardiac failure, pulmonary edema and death. In the 
heart muscle of uremic persons severe degenerative changes were frequently 
reported **° 18% 8% 185286 as well as a diminished creatine concentration '” 
in analogy to the effects of toxic doses of epinephrine.*” 
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Fic. 8. Average concentrations of epinephrine-like compounds (probably epinephrine-sym- 
g , ; | » (pro J I 
pathin) in the blood and heart muscle of uremic patients.1*! 


Although it is recognized that other abnormal constituents of the uremic 


blood, such as an excess of potassium *** '** '*° and cardio-inhibitory phenol 


ny Bak 342) 28° may also contribute to cardiac damage and death, 


compounds ' 
the accumulated adreno-sympathogenic material appears to be of considerable 
significance. 

(g) CoRONARY SCLEROSIS 


The question of adreno-sympathogenic factors in the origin of sclerosis 
of the coronary arteries is intimately linked up with that of the pathogenesis 
of arteriosclerosis in general. Besides the well-known destructive effect of 
epinephrine on the muscular media of the arterial walls, it is noteworthy that 
the atheromatous deposition of alimentary cholesterol in the intima of large 


1j.m 


vessels is also markedly accelerated and intensified through epinephrine.’ 
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The sympathetic innervation of the arteries supplies their walls with a 
direct influx of epinephrine-sympathin and the epinephrine-sympathin con- 
tent of the human aorta was found to increase with advancing age." The 
highest concentration was observed in the sclerotic aorta of a case of cortical 


Rager , Serum A.C > 26 yrs 
AL 4&T7T§ co un./e 


NPN i235 mq% Creal. ma % 





Fic. 9. Epinephrine-like effect of uremic serum upon the isolated frog heart. The electro- 
cardiogram is that of the patient whose serum was used in this test.11! 


adrenal tumor.*'” The production of marked vascular lesions through re- 
peated implantation of adrenal tissue ****** or through administration of 
'** which intensify the cardiovascular effects of epine- 
phrine **': '** 8° suggests a codperation between the adrenal cortex and the 
adreno-sympathetic system in the origin of arteriosclerotic changes. 


cortical sterols '*”’ 
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Coronary sclerosis in particular could be experimentally produced by 
letting cholesterol-fed animals run in a treadmill.*® Since physical exercise 
is accompanied by a marked accumulation of epinephrine-sympathin in the 
heart ** and since epinephrine favors the development of atheromatosis,’ 
a causal connection seems probable also regarding this phenomenon. 


RABBIT. - 1.V. INJ. OF ALCOHOLIC EXTRACTS OF BLOOD SERA 
BEFORE INJECTION: 
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Fic. 10. Effect of intravenous injection of protein-free extracts of normal and of uremi 
serum upon the electrocardiogram of the rabbit. Death followed two minutes after the last 
electrocardiogram. The human electrocardiogram at the bottom is that of the patient wit! 
uremia whose serum was used in this experiment.!!! 





In the light of the above outlined considerations, coronary sclerosis and 
angina pectoris on effort, etc. would appear as coérdinated and mutually 
aggravating but not necessarily interdependent conditions of basically 
adreno-sympathetic neurosecretory origin. 


(h) THERAPEUTIC CONSIDERATIONS 


Recognition of the adreno-sympathogenic background of the forms of 
heart disease discussed in the preceding paragraphs permits the retrospectivé 
establishment of a patho-physiological rationale for some widely used thera 
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peutic procedures as well as the systematic search for new methods of treat- 
ment. 

The following guiding principles should be kept in mind in such en- 
deavors: (a) Prevention or suppression of excessive adreno-sympathetic 
activity; (0) desensitization of the heart to the pathogenic effects of epine- 
phrine-sympathin through correction of a sensitizing hormonal situation or 
through administration of adreno-sympatholytic drugs. 

The first-named aim can be achieved by the surgical removal of pheo- 
chromocytomas or of paragangliomas or of the epinephrine-sympathin-pro- 
ducing and -discharging nervous apparatus of the heart (ganglionectomy, 
sympathectomy, pericoronary neurectomy). Such procedures have proved 
successful in the abolition of anginal attacks,** *** *** *° of the electrocardio- 
graphic signs of myocardial anoxia '*****.*** and of cardiac enlargement.*”° 
The beneficial results of sympathetic surgery in angina pectoris are usually 
attributed to the severance of afferent sensory fibers alone because the anox- 
iating neurosecretory function of efferent sympathetic cardiac fibers is not 
taken into consideration. 

Non-surgical measures with an analogous purpose are the use of se- 
datives and the recommendation of physical and emotional rest which are 
intended to minimize the central stimuli for adreno-sympathetic neuro- 
secretory activity. 

Roentgen irradiation of the adrenal glands diminishes adrenal medullary 
secretion *“ and was found to abolish the characteristically exaggerated 
adreno-sympathetic discharges in angina pectoris patients *'** (figure 11). 
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_ Fic, 11. Reaction of the average blood level of epinephrine-sympathin to physical ex- 
ercise (climbing stairs) in angina patients before and after clinically successful x-rz. treat- 
ment over the adrenal glands.1!¢ (Compare with figure 3.) 


* See footnote p. 1012. 
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It proved ther: speutically efficient in the majority of adequately treated 
Cases 12¢ ® 184) 182, 158, 208, 225, 227 and it is often followed by a normalization of 
the anoxic electrocardiogram at rest as well as exercise.“°"*%*** The 
favorable results last usually for years.'°" Roentgen irradiation directed 
toward the thoracic sympathetic nerves has likewise been described as being 
of therapeutic value.*** **% *5° 

Desensitization of the heart to epinephrine-sympathin through elimina- 
tion of the sensitizing thyroid hormone is the rationale for the etiological 


E.P 9 63yvrs. ANG.PECT. ror 7 rears. 





UNTREATED THIOURACIL (2 weeks) 
SEVERE ANGINA ALMOST SYMPTOM-FREE 
B.M.R.+24% B.M.R.+9% 
Fic. 12. Normalization of the electrocardiogram of a patient with severe angina pectoris 


through thiouracil.1!” 


treatment of thyrotoxic heart disease by thyroidectomy or thiouracil.  Strik- 
ing therapeutic results have been obtained also in angina pectoris through 
surgical * or medicinal (thiouracil 2% 76% % 16% 20% 21% 228, 226) in- 
activation of the thyroid gland (figure 12). Thiouracil, which will probably 
be superseded by the almost non-toxic propyl-thiouracil,®** diminishes or abol- 
ishes the anoxiating effect of epinephrine on the heart, as manifested in the 
electrocardiogram,"’ and was found to markedly elevate the lethal level of 


7, 158, 159, 190 
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epinephrine-sympathin concentration in the hearts of animals *’ (figure 13). 
Thyroidectomy proved also helpful in certain cases of congestive heart 


failure.*°’ 





Highest tolerated myocardial concentration of epinephrine 
and related compounds following injection of 5.0 ¢/gm of epinephrine 


\63¢ cu/qm Controls (Mortality :43% ef 1 rats) 
Silcu/gu I Thiouracil pretrealed (Mortality : 7K of rats) 











Fic. 13. Increase of epinephrine tolerance of the heart through thiouracil.'!/ 
(Compare also figure 5.) 


The reported value of the administration of testosterone propionate in 
angina pectoris *** 1® 6 167, 168, 169, 170, 171, 172 may be explained as an analogy 
to the normalization of the epinephrine-like metabolic changes in the hearts 
of castrated animals which was observed when the male sex hormone was 
administered.**” In anginal conditions during the menopause the treatment 
with estrogens has been found effective *** for probably similar reasons. 

Adreno- and sympatholytic agents, such as Fourneau’s 833F and 933F, 
priscol, dibenamine hydrochloride and dihydroergotamine, some of which 
proved spectacularly heart-protecting in animals *”” (figure 14) have been 
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MORTALITY (per cent) AFTER INJECTION OF EPINEPHRINE (10 mg/kg) 
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Fic. 14. Protection of the heart against the lethal effect of large doses of epinephrine 
(10 mg./kg.) through adreno-sympatholytic drugs.!!" 


tried only on a very small scale in clinical heart disease, so far. Favorable 
results with 833F *** and with dihydroergotamine *** in angina pectoris cases 
have been reported but these drugs would deserve a much more extensive 
clinical testing. Ergotamine preparations proved capable of normalizing 
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the electrocardiogram in certain forms of angina pectoris *** but their use 
may be accompanied by untoward side effects.*™ 

It should be reémphasized that nitroglycerine as well as papaverine, 
which diminishes myocardial oxygen-consumption,’** counteract the effects 
of epinephrine-sympathin directly in the heart muscle '’ (figure 15) and that 
their therapeutic action in angina pectoris '**** is probably to be attributed 
to this mechanism rather than to a dilatation of allegedly spastically con- 
tracted or of sclerotic, hardened coronary vessels. It has recently been stated 
that the effect of drugs upon the heart should not be evaluated according to 
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Fic. 15. Average heart rate responses of 10 cats each in 6 experimental groups demo 
strating the antagonistic effect of nitroglycerine and of papaverine against continuously 
fused epinephrine and against sympathin accumulating in the heart muscle during prolong 
faradic stimulation of the stellate ganglia.!!4 


their influence on coronary flow but rather according to their effect upon 
the relationship between oxygen delivery and myocardial oxygen demand 

The apparent role of electrolytes in heart disease, especially the accumu 
lation of sodium in the myocardium under the influence of adrenal cortical 
steroids, makes the therapeutic effect of certain sodium- and lipid-free dietary 
regimes *"* intelligible. 

COMMENT 

Developments in the biochemical and physiological laboratories around 

the world have led to results of fundamental significance for the interpretatio 
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of cardiac chemical pathology and its neuro-hormonal background. Integra- 
tion of these numerous but widely scattered experimental findings with clini- 
cal facts was rarely attempted on a broad basis. One of the reasons for this 
side-by-side existence of clinical and experimental investigation with only 
fragmentary reciprocity may have been the traditional belief of clinicians and 
pathologists that mechanical dynamics and coronary flow of the heart, “the 
pumping and the plumbing,” as a young critic expressed it, are the ultimate 
ratio from which all pathological cardiac phenomena can be more or less sat- 
isfactorily explained. . Epinephrine is still considered in most clinical text- 
books as a “drug” of some therapeutic value but of little other significance ; 
the neuro-secretory, epinephrine-sympathin-producing and -discharging ac- 
tivity of the vegetative nervous system and its biochemical implications in 
cardiac pathology, especially the specific heart-anoxiating effects of epineph- 
rine and sympathin, are scarcely mentioned and the existence of severe, even 
fatal, functional cardiac anomalies without visible morphological pathology is 
discussed only with reluctance, if at all, in the clinical literature. 

The codrdination of at least one elementary aspect of neuro-hormonal 
physiology with cardiac pathology, as attempted in this study, may be arbi- 
trary in some details and it calls for more elaborate consolidation in every 
single point but it is believed to constitute a necessary step toward a deeper 
understanding of the origin of heart disease and toward new rational thera- 
peutic ventures. 

CONCLUSIONS 

The following points have been discussed : 

The function of epinephrine as an oxidation catalyst; the specific heart 
anoxiating effect of epinephrine (sympathin) regardless of hemodynamics 
and coronary flow; the influx into the heart muscle of sympathomimetic 
amines (epinephrine, sympathin) both from the circulating blood and from 
the supplying sympathetic nerve terminals; their functional potentiation 
through the thyroid hormone and the adrenal cortical hormones; their in- 
creased accumulation in the heart muscle under conditions of sympathetic 
stimulation and with advancing age; their pathogenic effects upon myo- 
cardial metabolism, structure and electrocardiographic manifestations; the 
fatal effect of their excessive accumulation in the heart above a definite criti- 
cal threshold, acute or chronic. 

The conditions under which epinephrine and sympathin appear to be ex- 
cessively discharged (paragangliomas, angina pectoris with or without cor- 
onary sclerosis, sudden cardiac death without morphological pathology) or 
excessively activated (thyrotoxic heart) or excessively produced and ac- 
tivated (“hypertensive” heart with or without hypertension, beriberi heart) 
or excessively retained in the blood and myocardium (uremic heart). 

The physiological rationale for some older as well as newer forms of 
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cardiac therapy is deducted: (a) desensitization of the heart muscle to 
epinephrine-sympathin (thyroidectomy, thiouracil, nitroglycerine, papa- 
verine, adreno-sympatholytic drugs) ; (b) suppression of excessive adreno- 
sympathetic stimulation and neurosecretion (removal of pheochromocytomas 
and paragangliomas, sympathectomy, roentgen irradiation of adrenal glands 
and sympathetic plexus, sedatives, rest treatment, thiamin administration) ; 
excessive accumulation of sodium in the heart muscle 
action of the adrenal cortex (restriction of sodium 


(c) prevention of an 
due to an increased 
intake). 

On the basis of a multitude of facts, reported in the international litera- 
ture, and of personal observations, the outstanding primary role of neuro 
hormonal biochemical factors in the origin of myocardial anoxia and damage 
is stressed against the traditional mechanistic concepts. 


PABLE I 
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IMMEDIATE FATALITIES AFTER INTRAVENOUS MER- 
CURIAL DIURETICS * 


3y Ropert E. KAurMAN, M.D., New York, N.Y. 


SuppEN deaths shortly after the intravenous injection of various mercurial 
diuretics, although rare, have been reported with increasing frequency in recent 
years. Reported instances *'* of fatalities within a few minutes after the injec- 
tion, and apparently caused by it, now total 31 (table 1). Another case is added 
below. Deaths occurring many hours or days after the injection, even though 
there appears to be a definite relationship, are not included, since the mechanism 
is entirely different. In addition to the fatalities, there have been many, very 
severe reactions recorded,® **:*® and undoubtedly many more that were never 
reported. A study of the descriptions of these cases shows that in most in 
stances it was merely by the greatest good fortune that they were not fatal, so 
closely do they resemble the fatal ones. There have been reports of several cases 
in which the intravenous injection of the mercurial diuretic may have been thx 
direct cause of death, but in which the time relations, moribund condition of the 
patient, and other factors leave room for doubt about the role of the mercurial.'** 


Case REPORT 

A 21 year old white female was admitted to the hospital July 12, 1946. She had 
been well up to one week before, when she developed nausea, vomiting, diarrhea 
sudden weight gain of 20 pounds; and swelling of the legs, thighs, and face. About 
three years previously she had cessation of the menses for three months and a suddet 
gain in weight of 21 pounds; this added weight gradually disappeared spontaneously 
She had scarlet fever as a child, but no rheumatic fever or any known heart or kidney 
disease. 

Examination on admission showed marked edema of the legs, thighs, abdo1 
wall, face and eyelids. The blood pressure was 108 mm. Hg systolic and 70 
diastolic; and it was never elevated subsequently. The rest of the physical examina 
tion was entirely negative. Laboratory examinations were as follows: Urine: spe 
cific gravity 1.022; albumin 3 plus (3.6 grams per liter) ; sugar negative ; microscopic: 
few hyaline and granular casts, occasional leukocyte, no red blood cells. Hemoglobin, 
red blood cell, white blood cell, and differential counts were all normal. Blood urea N, 
non-protein N, and uric acid determinations were normal; cholesterol was 577 mg 
per 100 c.c.; serum proteins varied between 3.00 and 3.90 gm. per 100 c.c.; albumin 
1.4 to 2.0; globulin 1.6 to 2.1. The basal metabolic rate on three occasions was minu 
18, 11, and 17. Urine concentration test was normal. 

The diagnosis was lipoid nephrosis. During her six week stay in the hospital 
she was treated at various times with the following: high-protein, low-salt dict; 
limited fluids; amino acids per os and intravenously; plasma and concentrated hu 
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* Received for publication May 19, 1947. 
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serum albumin; ammonium chloride; thyroid extract. In addition, she received Mer- 
cupurin intravenously seven times between July 25 and August 15 with no reaction. 
The first dose was 1 c.c. and all subsequent doses were 2 c.c. She left the hospital 
August 20, feeling somewhat better and down to her usual weight; but the serum 
proteins remained very low (albumin 1.4; globulin 1.6; total 3.0 gm. per 100 c.c.). 

During the next three weeks she was at home, although not in bed. She con- 
tinued thyroid extract 5 grains daily; and tried to take a high-protein, low-salt diet. 
She complained of anorexia, nausea, occasional vomiting and diarrhea, weakness, 
pallor, and dyspnea on exertion. On September 12 examination revealed a pulse of 
fair quality, regular rhythm, rate 88; a low blood pressure (90/50) ; marked pallor ; 
moderate generalized edema; and a weight gain of five pounds since discharge three 
weeks before. She was given her eighth intravenous Mercupurin injection (2 c.c.), 
which was 28 days after the previous injection. It was given over a period of about 
1 to 1% minutes after having drawn back about 0.4 c.c. of blood. ; 

Within 30 to 45 seconds after the end of the injection, the patient suddenly be- 
came even more pale, looked startled, was unable to talk, gasped a few times. The 
eyes rolled and the pupils dilated widely; the arms and legs jerked convulsively; and 
there was incontinence of feces. Soon respirations ceased and the pulse could not be 
obtained. At the onset of the reaction she was immediately given 1 c.c. epinephrine 
intramuscularly and artificial respiration, which was continued for 25 to 30 minutes. 
During this time she was given oxygen by mask, and caffeine sodium benzoate and 
more epinephrine by injection. Death occurred between 344 and 4% minutes after the 
end of the injection. Permission for an autopsy was not obtained. 


DISCUSSION 


In table 1 the pertinent data of the reported fatal cases in which death fol- 


lowed immediately after the injection of mercurial diuretics are listed. The 
number of unequivocal cases is 32, including the one reported above. All 32 
deaths occurred after intravenous injection. None has ever been recorded fol- 
lowing administration by any other route. A study of the table shows that the 
fatalities were caused by many different drugs: Mercupurin, Salyrgan, Neptal, 
Esidrone, Mersalyl. The majority followed the use of Mercupurin or Salyrgan, 
probably because they have been employed much more often than the others. 
Age and sex seem to play no role. The diagnoses were: congestive heart fail- 
ure 16; nephritis 7; nephrotic stage of nephritis 4; nephrosis 4; unknown 1. 
from these diagnoses it does not appear that mercurial diuretics are more dan- 
gerous in one type of condition than in another, considering that the two com- 
monest indications for their use are congestive heart failure and nephritis. The 
number of injections prior to the fatal one was most varied. Six deaths oc- 
curred with the first injection; eleven with the second, third or fourth; at the 
other extreme, some patients had had 42 or 100 or even 200 previous injections. 
The interval between the preceding injection and the fatal injection is apparently 
of no significance; it was frequently one to four days, but was occasion ly 
several weeks or months. The quantity given was usually 2 c.c. in adults and 
lc.c. in children. It must not be assumed that the patients were moribund when 
they received the last injection, as many were ambulatory and apparently doing 
well, 

Clinically the fatal reaction usually starts one to three minutes after com- 
pletion of the intravenous injection. Frequently the patient cries out or gasps; 
cyanosis and pallor may be marked; substernal distress’, dyspnea, orthopnea, ir- 
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TABLE | 


Immediate Fatalities Following Mercurial Diuretics 





; j 
| } Days S$ 




















Authors Cases} Age | Sex Diagnosis Drug No. Inj. I 
| | I 
Wolf and Bongiorno ! 1 4 | ? | Nephritis Salyrgan 5 
Sundaram ? | 1 10 | M | Heart failure | Salyrgan l 
Cadbury * | 2a | 21 | F | Nephritis |Salyrgan | 3 
b | 5| M | Nephritis Salyrgan ? 
Greenwald and Jacobson‘ | 2a | 2 | M | Nephrotic state| Neptal 3 
bj 3); M | Nephrosis | Neptal 3 
| | ° | . 
Tyson § 1 3 | M | Nephrosis | Mercupurin 2 
Vaughn ° | | 16 M | Heart failure Mercupurin l 
Barker et al.’ 4a | 59 | M | Heart failure | Salyrgan i4 3 
b | 48 M | Nephrotic state} Mercupurin l 
c | 64] F | Heart failure | Salyrgan 200 
d | 64 | F | Heart failure | Salyrgan l 
Brown et al.® 4a | 68 | M | Heart failure Mercupurin 13 
b | 52 | F Heart failure | Mercupurin| 24 
c | 48 | F Heart failure | Mercupurin 43 
d | 60 | F | Heart failure | Mercupurin 9 
DeGraff and Nadler * 1 60 | M | Heart failure | Mercupurin 2 
Evans and Perry '° 6a | 15 | M | Nephritis Salyrgan 2 
b | 51 | F | Nephritis | Salyrgan 4 
c | 5 | M| Heart failure | Mersalyl 6 
~ledin re 
d | 47] F Nephritis Salyrgan 3 
e | 57 | M | Heart failure Neptal 4 
f | 7 | M | Nephritis Neptal 2 4 
| 
Richards and Moench " 1 59 | F | ? | Salyrgan “many” 
Wexler and Ellis ” 2a | 24 | F | Heart failure | Mercupurin 100 
b 27 F Nephrosis | Mercupurin 14 
Rennie ™ 1 | 45 | F | Nephrotic state! Neptal 7 
Volini et al.“ 3a | 20 | M | Heart failure Mercupurin 4 
b | 68 | M | Heart failure Esidrone 6 
c | 69] F Heart failure Esidrone 1 
» =» | ge Dae 
Murphy 1 27 | F Nephrotic state} Neptal l 
\uthor I | 22 F Nephrosis | Mercupurin 8 8 
| 
regular and labored respirations are common ; convulsions are frequent ; dilatation 


of the pupils is occasionally seen. There may be palpitation, tachycardia, fal! 
in blood pressure, and irregularity of the cardiac rhythm; coma, cessation 0! 
respiration and of heart beat then occur. There have been numerous cases 1 
which many of the above symptoms and signs were present and in which a fatal 
outcome seemed certain, but in which recovery occurred without specific 
therapy.” '**® Another group of cases is that in which symptoms, sometimes 
exceedingly severe or even fatal, are due to salt depletion and upset of the 
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electrolyte balance caused by the marked diuresis. These symptoms usually start 
from 6 to 12 hours after the injection.** **-** Some minor or severe reactions 
are undoubtedly on an allergic basis.** Finally, some cases, including a few fatal 
ones, are obviously due to mercury poisoning in the usual sense, affecting the ali- 
mentary tract or the kidneys. 

The mechanism of sudden, immediate fatalities following the intravenous ad- 
ministration of mercurial diuretics has been clearly elucidated by several groups 
of investigators working with dogs and cats ***° and by some clinicians in hu- 
mans.’* #® Death is caused by a direct action of the mercury in these drugs on 
the cardiac musculature. An early manifestation is a change in intraventricular 
conduction, while the terminal effect is usually ventricular fibrillation. In 1922 
Salant and Kleitman *° demonstrated ventricular fibrillation in dogs after the in- 
travenous administration of inorganic mercury salts or Mercurochrome. A few 
years later Jackson * showed that the intravenous injection of Salyrgan in dogs 
produced death from ventricular fibrillation. Chastain ** gave Esidrone, another 
organic mercury compound with theophylline, intravenously to dogs and pro- 
duced death from ventricular flutter and fibrillation. DeGraff and Lehman ** 
obtained the same results in cats following intravenous administration of Mercu- 
purin. Pines, Sanabria, and Arriens *® gave Esidrone intravenously to dogs, and 
the electrocardiograms showed: “Changes of T-waves, intraventricular and 
auriculo-ventricular conduction disturbances, diminution of frequency of impulse 
formation in the S-A node, ventricular paroxysmal tachycardia, chaotic heart 
action, ventricular fibrillation, and death.” Chapman and Shaffer *° recently 
corroborated the results of previous investigators. They found, in a large num- 
ber of dogs in whom they took electrocardiographic tracings, that both Mercu- 
purin and Salyrgan injected intravenously caused death from ventricular fibril- 
lation, whereas Mercuhydrin caused death from ventricular asystole. They were 
unable to offer any explanation for this difference. 

Volini, Levitt, and Martin ** were able to get electrocardiographic tracings 
on two patients from the time they received the mercurial diuretic intravenously 
until they died very shortly after the injection. Both showed the development of 
ventricular fibrillation; and one “showed changes very similar to the experi- 
mental electrocardiogram in anesthetized dogs; i.e., changes in the ST interval, 
intraventricular conduction deformity and changes in the T wave.” Ben-Asher ** 
had one patient in whom electrocardiographic evidence of the cause of a severe, 
immediate reaction was obtained. “An electrocardiogram taken during the re- 
action showed changes in the P wave, ST segment, and the T wave, followed by 
ventricular premature systoles and paroxysmal ventricular tachycardia. The 
patient recovered, and the electrocardiogram returned to normal sinus rhythm.” 
The reaction followed immediately after the intravenous injection of 2 c.c. Mer- 
cupurin, and consisted of substernal distress, pallor, labored respirations, rapid 
and irregular pulse. Although this patient recovered spontaneously, it is ap- 
parent that the reaction was very similar to the fatal ones. The evidence, ex- 
perimental and clinical, of the toxic effect of mercury on the heart muscle, oc- 
casionally causing ventricular fibrillation and death, seems definite and conclu- 
sive. 

With the knowledge of the cause of the sudden deaths sometimes seen fol- 
lowing administration of mercurial diuretics intravenously, it might be possible 
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to make suggestions for avoiding these unfortunate fatalities. Some have sug- 
gested giving the mercurial diuretics orally ** or rectally. These routes are not 
always sufficiently effective and occasionally cause local irritation. Modell, Gold, 
and Clarke ** have recently shown that the average diuretic response with 1 c.c. 
or 2 c.c. intravenously or 2 c.c. intramuscularly of either Mercupurin or Mercu- 
hydrin is practically identical (4.0 to 4.4 pounds weight loss per injection), 
Strangely enough, 0.5 c.c. intravenously of either drug gave an even greater 
average diuresis (6.5 to 7.5 pounds weight loss per injection). Similar results 
have been obtained by several other investigators.**** Finkelstein, Smyth, and 
Yonkman “* ** found Mercuhydrin as effective intramuscularly as intravenously. 
Mercuhydrin appears to be less irritating than Mercupurin by intramuscular in- 
jection.*? In choosing the route of administration, it should be remembered that 
all the mercurial diuretics cause severe pain if a small amount gets outside the 
vein during an intravenous injection. 

The diuretic response is usually considerably more marked with the mercurials 
when ammonium chloride in adequate dosage has been previously adminis 
tered.**:*° Therefore a small dose of the mercurial given after large amounts of 
ammonium chloride will give better results and will probably be safer than large 
doses without prior acidification. Another point to be stressed is that there 
seems to be “a definite advantage to the administration of smaller doses [of a 
mercurial diuretic] repeated at short intervals over larger doses once a week; 
two small doses appear to give more diuresis than one large one.” *° 

3en-Asher ** stated that “reactions may be avoided by intermittent injection 

0.1 ¢.c. intravenously every 15 seconds.” In his series, “in eight cases the re- 
action occurred immediately after the injection. In seven cases reactions did 
not occur when the [subsequent] injections were given slowly and intermittently 
In one case a reaction did not occur when the [subsequent] injection was pre- 
ceded by 1.0 gram sodium thiosulfate intravenously.” It is not possible, of 
course, to be sure that the absence of further reactions in this group of patients 
was due to the “intermittent” method of administration ; but with this method if 
a patient starts having a reaction, the injection can be terminated immediately. 
Another suggestion that has been made is that if any sort of reaction occurs, a 
change be made to a different mercurial for future injections. Gold and his co- 
workers **: *? report three cases in which a shift to another compound enabled 
them to continue with mercurial diuretics without further reactions. 

Pines, Sanabria, and Arriens ** state that “the addition of small quantities of 
magnesium sulphate (0.5 c.c. of a 20 per cent solution) prevents ventricular fibril- 
lation and death |in dogs] even if doses seven times higher than normal lethal 
doses are used. Such amounts increase the diuretic response, are entirely safe, 
and mix with the mercurial diuretics without forming any precipitate. It is 
suggested that small quantities of magnesium sulphate be incorporated into 
mercurial diuretics in order to prevent fatal reactions resulting sometimes from 
the intravenous injection of these drugs.” Chapman and Shaffer *° found that 
ascorbic acid given with Mercuhydrin intravenously “increases the average mini- 
mum lethal dose over 50 per cent and gives up to 50 per cent greater diuresis.” 
They believe that “Mercuhydrin (2 c.c.) with ascorbic acid (500 mg.) [in the 
same syringe] is the least cardiotoxic and the most potent intravenous diuretic.” 

Some suggestions for trying to avoid sudden, immediate fatalities and near- 
fatalities are as follows: 
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Use the intramuscular route whenever satisfactory diuresis is thereby 
obtained. For this, Mercuhydrin appears to be the best drug, since it is effec- 
tive and at the same time the least irritating. As pointed out previously, no 
death has been reported thus far by any route other than the intravenous. This is 
undoubtedly due in part to the fact that the intravenous is the most common 
method of administration; but on theoretical grounds this should be the most 
dangerous route because death is caused by the sudden action of the mercurial 
on the cardiac musculature. 

2. Use the oral or rectal route for maintenance doses when sufficient diuresis 
is thus obtained without gastric or rectal irritation. 

3. Use the intravenous route when the above methods do not suffice or when 
rapid and certain diuresis is imperative. One should employ the smallest 
efficacious dose, rarely more than 1 c.c. Although the statement is frequently 
made that the size of the dose does not influence the fatality rate, it seems logical 
to give the smallest amount that produces a good therapeutic effect. 

4. Give small amounts for the first three intravenous injections, since six of 
the 32 deaths listed in the table occurred with the first injection and eight more 
with the second or third. The first injection should not exceed 0.5 c.c. and the 
next two 1 c.c. unless the condition of the patient is desperate and the added 
risk of larger initial amounts is justified. 

Administer acidifying salts, such as ammonium chloride 6 to 12 gm. 
daily, for at least 48 hours prior to each injection. Acidifying salts often induce 
diuresis, but not so satisfactorily or reliably as when followed by a mercurial.*’ 
By combining the action of the acidifying compounds with that of the mercurials, 
one can give less of the latter and also may get satisfactory diuresis by some route 
other than the intravenous. 

6. Employ slow, intermittent injection, 0.1 c.c. every 15 seconds, either rou- 
tinely or at least for the first three intravenous injections and in those patients 
exhibiting any reaction to previous injections. Although some authors *® ** 
state that slow injection does not reduce the incidence of these sudden deaths, 
any measure that might reduce the number of these unfortunate accidents is 
worthwhile. 

7. Change to another mercurial diuretic in individuals exhibiting any sort 
of allergic reaction. 

Administer mercurial diuretics only when clearly indicated, and “occur- 
rence of danger signals warrants complete reévaluation of the therapeutic regi- 
men”.’* The warning reactions consist of any of the following: rash, urticaria, 
angioneurotic edema, chills, fever, pallor, cyanosis, substernal distress, palpita- 
tion, tachycardia, fall in blood pressure, cardiac arrhythmias, dyspnea, orthopnea, 
shock, collapse, convulsions. 

With respect to patients who have had a sudden, immediate and near-fatal 
reaction, my opinion is that they should never again have intravenous injections 
of any mercurial, even though Ben-Asher ** had some patients who had no fur- 
ther reactions when given intermittent injections or prior sodium thiosulfate. 
Most of his patients who had a severe, immediate reaction died six to 10 weeks 
thereafter. He believes that “ the markedly diseased heart muscle is particularly 
sensitive to the mercurial diuretics.” This seems a good reason for giving these 
patients no further intravenous injections of these compounds. 

The suggestion ** of administering sodium thiosulfate intravenously prior to 
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each intravenous injection of a mercurial seems impractical. However, the sug- 
gestion of incorporating a small quantity of magnesium sulfate ** or of ascorbi 
acid *° into mercurial diuretics for intravenous use, based on the experimental 
observation that the addition tends to prevent ventricular fibrillation or asystole 
and death, seems logical, safe, and simple. If such a “modified” mercurial di 
uretic becomes available commercially, it would probably be safer than any now 
obtainable. 

There is no evidence that death is more likely to occur when drugs such as 
ammonium chloride, phenobarbital, or digitalis are given with the mercurial 
diuretic '°; and a relatively good state of health is no protection against a fatal 
reaction.'* The recoveries in the immediate, near-fatal reactions appear to lhe 
spontaneous. There is at present no known specific treatment for the usual 
type of severe reaction. The doctor will try artificial respiration and epineph 
rine, and he will sweat and pray; but recovery will depend on the ability of th 
heart muscle to recover from the ventricular arrhythmia caused by the mercurial 


SUMMARY 


1. One fatality following immediately after the intravenous administratio: 
of a mercurial diuretic is added to the 31 previously reported cases. 

2. The incidence of these sudden deaths is apparently not influenced by the 
variety of mercurial compound employed, by the patient’s age or sex, by the dis 
“ase causing the edema, by the number of previous injections or the interval 
between them, or by previous medication. However, the size of the dose and the 
speed of the injection may be of some importance. 

3. Death is caused by the direct action of the mercury, administered intra 
venously, on the cardiac musculature, causing changes in the intraventriculat 
conduction and terminally ventricular fibrillation. 

4. The clinical manifestations of the fatal and near-fatal reactions are « 
scribed, and suggestions are given for attempting to prevent fatalities. 
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MEDIASTINAL MASS SIMULATING ENLARGED HEART, 
INTRACARDIAC CATHETERIZATION IN DIAGNOSIS * 


By Leonarp Cart AKMAN, M.D., Baltimore, Maryland 


ANTERIOR mediastinal tumors are relatively rare. Correct recognition, how 
ever, is essential in determining the wisest course and method of therapy. To 
date about 300 cases have been reported, yet each presents a different picture, a 
new challenge to diagnosis. The signs, symptoms, and clinical course are so 
varied as to preclude any generalization. No single diagnostic measure can 
give even a minimum of the necessary information; all the diagnostic measures 
at one’s disposal must be utilized. The object is to discover the nature of the 
tumor, to determine its relationship to lung, chest wall, and mediastinum, and 
to visualize its point of attachment. 

The case herein reviewed posed a problem unusual in the literature of these 
bizarre tumors. An initial chest plate revealed what appeared to be the con- 
figuration of a heart enlarged to the left and to the right; the border was un- 
interrupted, the shadow homogeneous in density. Under fluoroscopy there were 
bilateral pulsations. In making a diagnosis of an extra-cardiac mass a number of 
measures were used, including the introduction of a radio-opaque catheter into 
the heart for the purpose of helping outline its borders. 

Catheters have been introduced into the heart to study hemodynamics or 
to inject radio-opaque liquids, but the literature reveals no report of its use as a 
probe in exploring the accessible parts of the cardiovascular system. Unique 
information may be obtained by the procedure. It is presented along with an 
unusual case in which it proved helpful and in which it was evaluated with other 
pre cedures. 

Case Report 


History: D. C., a 15 year old white girl, was admitted to Sinai Hospital July 3, 
1945, because of recurrent attacks of chest pain. 

She had been well until six months before her admission when she awoke one 
morning with pain in the right upper back, medial to the spine of the scapula and 
in the shoulder. The pain was described as a “soreness” decreasing slightly on 
bringing the shoulder forward. It lasted one day. 

There was no recurrence until four months before admission, when she again 
awoke with a “soreness” over the right scapula region, severe enough to keep her 
home from school and lasting two days before subsiding without therapy. 

Ten days prior to admission she suffered a third attack of pain, this time accom- 
panied by fever. Fever and malaise appeared first in the afternoon, and were soon 
followed by the characteristic pain which radiated, this time, to the right flank. By 
evening the pain was worse. When her physician was called he found her tem- 
perature to be 104°. There had been no chills, cough, or sputum. The patient was 
put on sulfadiazine and within 36 hours the pe‘n and fever were gone. 

One week later she was referred to Sinai Hospital for study. 

Family History: Negative. 

Past History: She was not a “blue baby.” There were no signs or symptots 
referable to the cardio-respiratory system until her present illness, except at eight 


* Received for publication October 3, 1946. 
From the Medical Service of the Sinai Hospital, Baltimore. 
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years of age, when the patient developed a persistent cough lasting a few weeks. 
She was x-rayed at that time; the findings were diffuse bilateral peribronchial thick- 
ening. No consolidation or fluid was noted. The impression was diffuse bronchitis 
due to recent infection. Further mention is not made of the ‘mediastinal configura- 
tion. Unfortunately, the plate was discarded by the roentgenologist. 

Physical Examination: On admission the patient was afebrile and asymptomatic. 
The temperature was 99° (R), pulse 80, respirations 22, blood pressure 110 mm. Hg 
systolic, 70 mm. Hg diastolic. 

The patient, a well-developed, well-nourished girl, appeared comfortable, not dysp- 
neic or orthopneic. The lips were slightly cyanotic. There was no venous distention 
and no venous pattern. The positive findings were confined to the chest which, on 
inspection, presented no asymmetry or lag. 

Heart: There was no visible apical beat; to palpation, no heave, shock, or thrill; 
but on percussion the cardiac outline was enlarged 8.5 cm. to the left, and curved out 
sharply to the right at the level of the second interspace for a distance of 6.5 cm. 

rhe sounds were not remarkable, being regular and of good quality. There was 
a normal third sound at the apex, and no murmurs were heard. P, was split and 
slightly accentuated. P, was louder than A,. 

Lungs: Posteriorly on the right, there were impairment to percussion and di- 
minished breath sounds along the lower two-thirds of the chest near the vertebral 
column. Otherwise the physical examination was negative. 

Laboratory Data: Red blood cells 4.5 million, hemoglobin 100 per cent, white 
blood cells 8,000 (normal differential), sedimentation rate varied between 30 mm. 
and 46 mm. per hour (Wintrobe), hematocrit 40 mm., urine negative. 

Chemistries (blood): Urea 21 mg. per cent, sugar 85 mg. per cent, P—3 mg. per 
cent, Ca—l0 mg. per cent, total protein 7.4 gm. per cent, alkaline phosphatase 2.8 
Bodansky units, cholesterol 196 mg. per cent. 

Venous pressure 9 cm. of water. Circulation time, arm to tongue (decholin) 
12 seconds, arm to lung (ether), 5 seconds. 

Electrocardiogram: Normal tracing. 

Roentgenological Studies: Chest plates—antero-posterior and lateral teleroent- 
genograms revealed the cardiac shadow enlarged, especially to the right (figures 1 
and 2). 

Fluoroscopy: The pulsations of both sides of the heart were normal; there was 
“notching” at the upper border of the right side. 

Barium swallow revealed the esophagus to be in normal position and without 
constriction. 

Bronchogram: Normal bronchial tree (figure 3). 

At this stage the peculiar mediastinal shadow presented the problem of dif- 
ierentiation between the presence of an extra-cardiac mass and cardiac enlargement. 
lt was decided that the answer might be obtained by passing a catheter as a probe 
into the right heart. If the catheter approached the right border of the shadow, we 
could assume that it was part of the heart. 

Intracardiac Catheterization: The patient was moderately sedated prior to this 
procedure, which was carried out in the fluoroscopy room. Under aseptic technic and 
local anesthesia, the median basilic vein of the right arm was surgically exposed in 
the antecubital fossa. Two silk ligatures were passed under the vein and the distal 
one tied. The proximal ligature was used to steady the vessel as a small transverse 
nick was made and a No. 8 ureteral catheter inserted. 

The catheter had previously been connected to a saline infusion set through which 
the fluid was allowed to run at about two drops a second. The catheter was pushed 
up easily and rapidly toward the axilla without any discomfort to the patient. Under 
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the fluoroscope the catheter was further introduced until the tip passed down into 
the right auricle. 

The tendency of the catheter to straighten in the heart made it impossible to b 
it over to the right border in spite of manipulation and twisting; rather, it tend 
go over to the opposite side from its place of insertion. 











Fic. 1. Antero-posterior view. 





Not only did the catheter fail to approach the right border, but it did not 
to meet with any obstruction in the auricle. The procedure added little to 
knowledge. We concluded that the purpose would better be accomplished 
catheter were passed from the opposite side 
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A few days later the procedure was repeated using the left arm. As anticipated, 
the tendency of the flexible catheter to straighten caused it to hug the right border 
of the heart. By repeated passage, the catheter outlined a bulge in the wall of the 
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Fic. 2. Right lateral view. 


right auricle. The outline of the bulge was continuous with the outer border of the 
liastinal shadow. It was evident that a mass was impinging on the right auricle 
igure 4), 
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Pneumothorax: A right pneumothorax was done in anticipation of surgery and 
as a further diagnostic measure. This procedure was even more revealing than intra- 
cardiac catheterization. 

On x-ray, part of the true right border of the heart could be seen extending 
below the border of a mass. Under fluoroscopy, one could now differentiate the 








Fic. 3. Bronchogram, antero-posterior. 


active pulsations of this small part of the heart from the pulsations transmitted 
the mass. It was also seen that the mass was suspended by a pedicle from a point 
above the right auricle (figure 5). 

Course in Hospital: Aside from the formation of small thrombi in both me« 
basilic veins where they were incised, the patient suffered no ill effects from the intro 
duction of the catheters. 

At operation, a globular dermoid cyst about the size of a large orange was tou! 
The cyst was adherent to the pericardium and was connected to a point just above 
the right auricle. The mass was successfully removed through an incision t] 
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fourth right interspace anteriorly. As expected, the incision brought the surgeon * 
down on the point of attachment. The pedicle was severed after the rest of the tumor 
was carefully separated from the mediastinum. 

The patient had a smooth post-operative course. Figure 6 is the chest plate 
taken before discharge, revealing the yet incompletely expanded right lung. 





Fic. 4. Spot film showing the catheter circumscribing the bulge produced by the mass 
impinging on the right auricle (1 catheter; 2 outline of mass; 3 mass). 


DISCUSSION 


Anterior mediastinal tumors are rarely mistaken for or confused with ab- 
normal cardiac shadows on x-ray. The mediastinal outline here was highly sug- 
gestive of a congenitally malformed heart, especially since large septal defects or 
pulmonary valvular disease may produce no murmurs and but few symptoms. 
Pericardial cyst, or so-called inflammatory pericardial diverticulum, could also 
have produced such a shadow. 


*Dr. Wm, F. Rienhoff, Jr., Staff Consultant Surgeon. 
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Both procedures used ruled out cardiac enlargement as explaining the entir: 
mediastinal shadow. Intracardiac catheterization demonstrated the presence « 


a mass displacing the heart, but not until an artificial pneumothorax was produc« 
were we able to visualize both the tumor and its pedicle as being separate 
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Fic. 5. Diagnostic pneumothorax, antero-posterior view (J right border of hi 
mass; 3 pedicle; 4 line of decreased density seen more clearly under fluoroscopy). 

This procedure allowed the mass to swing away from the auricle. Under fluoroscop) 
one could see the active pulsations of the heart, especially in that part of the border extend 
below the mass. 





distinct from the heart. Visualization of the pedicle was particularly important 
to the surgeon. With the information derived from the pneumothorax, the diag- 


11 iS 
nosis of dermoid cyst or teratoma was made before operation with a reasonablt 
degree of certainty. 
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Had artificial pneumothorax preceded the intracardiac catheterization it 
would have obviated the need of the latter. But past experience has not always 
found artificial pneumothorax as conclusive as the evidence it presented here. 
The information disclosed by intracardiac catheterization is unique, and it is 








6. Chest plate taken postoperatively before discharge. The right lung is not 
yet completely aerated. 


likely that in certain cases it may yield essential information. It is offered as 
another procedure to be added to the armamentarium of the diagnostician. 
Intracardiac catheterization is not so new that it need be considered a radical 
procedure. The clinical experience with its use is already extensive. Experi- 
ents have been reported in which it has been used in hundreds of individuals 
with but minor discomfort or reaction. We may consider it a relatively safe 
procedure when properly done, and to be used without hesitation when indicated. 
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Forssman* reported introducing a catheter into the right atrium in 1929 
Conte and Costa * in 1933, following studies carried out first on animals, then 
on man, devised a method of visualizing the pulmonary vessels by injecting radio 
opaque liquid through bilateral catheters introduced simultaneously into th 
right auricle. These writers refer to the work of Ravina and his collaborators, 
who had made extensive pathologic studies on animals in which intracardiac cath 
eterization was done. Ravina observed no lesions of the endothelium. (Conte 
and Costa themselves have also carried out the procedure on a case of mitra 





1 


stenosis and pulmonary congestion. ) 

Cournand * ** and his workers have described a technic similar to that used 
in this case. In hundreds of intracardiac catheterizations, they observed n 
unfavorable complications other than thrombosis at the site of insertion of th 
catheter. Occasionally there was a slight rise in respiratory rate or a small cd 
gree of bradycardia. In some cases the catheter was left in as long as 24 hours 
Pathological examination in patients later dying of other causes revealed no evi 
dence of damage to the endocardium or valve leaflets. The procedure in one 
series of 31 attempts was unsuccessful in seven only because of obstruction along 
the course of the vessel or inability to make the catheter follow the desired coursé 
Their experience vouches for the safety and simplicity of the procedure. 


SUMMARY 


1. A case is presented in which an anterior mediastinal tumor simulating a1 
enlarged heart was successfully removed following correct preoperative diagnosis 
of the type of tumor and its point of attachment. 

2. The use of intracardiac catheterization as a probe is discussed and com 
pared with the value of diagnostic pneumothorax in this case. 


Acknowledgment. The writer is happy to express his thanks to Dr. Marcus Ostr 
Chief of the Department of X-Ray, and to his staff for their complete cooperation; and 
Dr. Elliot Newman, a physician of the Johns Hopkins Hospital, who initiated the writ 
into the technic of introducing the catheter 
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TOXIC PSYCHOSIS RESULTING FROM PENICILLIN * 
By Cart L. Kune, M.D., and LaRue S. Hicusmirtn, M.D., Columbia, Missouri 


ALTHOUGH a variety of allergic reactions have been described following the 
therapeutic use of penicillin,’ no instance of toxic psychosis resulting from this 
drug has, to our knowledge, previously been reported. 


Case REPORT 


[he patient was an 18 year old white, single, female college student. She first 
received penicillin for an upper respiratory illness on March 13, 1947, at which time 
she received a total of 480,000 units intramuscularly in 36 hours without any type of 
reaction. On March 18, 1947, she was readmitted to the school infirmary with an 
otitis media, and penicillin was again prescribed. She received a total of 420,000 
units intramuscularly and 3,800,000 units orally over a period of 10 days and was dis- 
charged on March 27, 1947. On March 29 she was readmitted with a temperature of 
101°, generalized urticaria, and arthralgia. Her fingers, knees, and ankles were 
swollen, red, painful, and tender. There was no evidence of residual otitis media, 
and neurological examination was negative. Her sedimentation rate was 16 mm. in 
60 minutes (Cutler), her urine negative, and her blood count as follows: red blood 
cells 4,550,000, hemoglobin 13.4 gm., white blood cells 19,600, polymorphonuclears 91 
per cent, lymphocytes 5 per cent, monocytes 4 per cent. 

She was placed on 100 mg. pyribenzamine every four hours (three doses a day). 
On her second hospital day she received one gram of novocaine in 500 c.c. of 5 per 
cent glucose in saline, and the severe pain from her arthralgia subsided within 30 
minutes. On April 4, her fourth hospital day, she became extremely restless, picked 
at the covers constantly, and complained of hearing voices. She became suspicious 
of everything and everyone. She accused one of the doctors of having just talked 
with her father on the telephone and said that she had heard his voice clearly. She 
heard voices coming through the window and from an adjacent private room and was 
observed responding to them. In retrospect, it was recalled that she had been unduly 
suspicious of the preparation for giving her the novocaine infusion two days before 
and had expressed the idea that a poison was being administered. 

When the psychotic manifestations appeared, the pyribenzamine was stopped. 
lhe giant hives, which had begun to subside, immediately exacerbated, and her men- 
tal symptoms became more pronounced. Pyribenzamine was again started the follow- 
ing day, and two days later the mental symptoms had subsided and did not return. 
he urticaria had also nearly completely subsided at that time. Two days later her 
temperature had returned to normal, and from then on the course was uneventful. 


* Received for publication June 23, 1947. 
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It seems likely that, with such a severe, generalized urticaria and arthralgia, 
resulting from penicillin sensitivity, there were edematous lesions in her brai 
which produced the psychotic manifestations. When the urticaria and arthralgia 
subsided under pyribenzamine therapy, the mental symptoms also subsided. T 
facts that the urticaria and mental symptoms exacerbated when pyribenzamine 
was stopped for a day and subsided after it was resumed rule out that drug as ; 





cause for psychosis. 
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EDITORIAL 
HEPATITIS IN INFECTIOUS MONONUCLEOSIS 


INFECTIOUS mononucleosis in the past has signified to many physicians 
a mild infectious disease primarily affecting the nasopharynx and distin- 
guishable from ordinary infections of the upper respiratory passages by strik- 
ing enlargement of the lymph nodes, the appearance in the blood of large 
numbers of lymphocytes of characteristic bizarre type, and the development 
during convalescence of heterophile agglutinins for sheep red blood cells. 
It was early recognized, however, that many cases differ markedly in their 
clinical features from this classical type and that in individual cases there may 
be evidence of involvement of many different organs and tissues. Among 
these may be mentioned primary enlargement of the axillary or inguinal 
nodes or of the deep lymph nodes of the mediastinum or mesentery, cutaneous 
eruptions of various sorts including purpura and other hemorrhagic phe- 
nomena, areas of interstitial pneumonia, myocardial injury indicated by 
electrocardiographic abnormalities, nephritis, and meningitis or meningeal 
irritation. A “visceral” or typhoidal type of infection without any periph- 
eral local manifestations has also been recognized. The infection, therefore, 
is a truly generalized one. 

Jaundice has been recognized as an occasional manifestation of infectious 
mononucleosis since the report of Mackey and Wakefield in 1926." The 
incidence of jaundice has varied greatly in different series of cases reported 
from about 1 to 12 per cent. In the large series (556 cases) reported by 
Wechsler et al.* there were 36 (5 per cent) with jaundice. This probably 
depends in part upon the severity of the cases observed, since jaundice is un- 
common in the very mild cases which appear to be relatively frequent but 
rarely recognized except in systematic studies during epidemics. 

The jaundice at first was attributed to pressure on the bile ducts by en- 
larged abdominal lymph nodes, although no direct proof of such a mechanism 
was ever advanced. Later studies, however, indicate that the jaundice is 
the result of an acute hepatitis. Such studies have been handicapped by the 
rarity with which cases of this disease have come to autopsy. Punch 
biopsies of the liver, however, have been carried out in cases of infectious 
mononucleosis complicated by jaundice by Kilham and Steigman * in one 
case and by Bang and Wanscher * in four cases. All these showed focal 
areas of hepatitis, located chiefly in the portal areas, with cloudy swelling and 

1 Mackey, R. D., and WAKEFIELD, E. G.: The occurrence of abnormal leukocytes in the 
. od = | with jaundice (infectious mononucleosis-glandular fever), Ann. Clin. Med., 

: ’ Weeanicen: H. F., Rosenstoom, A. H., and Sits, C. T.: Infectious mononucleosis: 
report of an epidemic in an army camp, Ann. Int. Med., 1946, xxv, 113-133, and 236-265. 
KitwamM, L., and SreigMaAn, A. J.: Infectious mononucleosis, Lancet, 1942, ii, 452-454. 


‘Bane, J., and Wanscuer, O.: The histopathology of the liver in infectious mono- 
nucleosis complicated by jaundice, Acta med. Scandinav., 1945, cxx, 437-446. 
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vacuolization of the hepatic cells, focal necroses and infiltration with mono- 
nuclear cells, resembling the lesions seen in infectious hepatitis. 

This conclusion receives support from studies of liver function in these 
cases. In Wechsler’s series * of jaundiced cases, for example, the cephalin 
cholesterol flocculation test was positive in 23 of 25 cases tested. In 13 
cases in which satisfactory bromsulfalein retention tests were carried out, 
there was a marked retention in 10 and lesser degrees of retention in three, 








carried out late in the disease. 

Enlargement of the liver demonstrable by palpation is relatively common 
It was present in 12 per cent of Bernstein’s series ° and in 17 per cent: of 
Wechsler’s. It occurs more frequently than jaundice, but it is not demon- 
strable in all jaundiced patients. Although the enlargement is usually 
slight, it may be marked and accompanied by tenderness. 

Examination of the tissue of the liver of patients who were not jaundiced 
has been made in several instances. Van Beck and Haex ° and Davis et al 
examined tissue obtained by punch biopsies. Autopsies have been obtained 
on several patients who died from spontaneous rupture of the spleen (e.¢., 
Ziegler * and Fisher *), which appears to be the most frequent direct cause 
of death in this disease. Ricker et.al.’* reported two cases in which death 
was caused by extensive involvement of the central nervous system with the 
clinical manifestations of the Guillain-Barré syndrome. In all of the cases 
mentioned the liver showed histological evidence of a focal hepatitis with the 
accumulations of mononuclear cells in the portal areas and often focal ne- 
crosis and disappearance of liver cells. These were essentially identical with 
those seen in jaundiced patients and resembled those described in infectious 
hepatitis. 

Such observations stimulated clinical studies of patients with infectious 
mononucleosis to determine the frequency of hepatitis by utilizing the usual 
' examined 15 consecutive cases 


1] 
il 


tests of liver function. Cohn and Lidman 
without jaundice, in which the diagnosis was positively established. In a 
cases impairment of liver function was demonstrated by two or more tests 
The thymol turbidity test was most consistently positive, but bromsultalein 
retention was also demonstrated, and an increase in alkaline phosphatase 
was found in 7 of 8 cases tested. Serial studies showed that the function 


5 BERNSTEIN, A.: Infectious mononucleosis, Medicine, 1940, xix, 85-159. 

® Van Beck, S. I., and Haex, A. J.: Aspiration biopsy of the liver in infectious mo 
nucleosis and in Besnier-Boeck-Schaumann’s disease, Acta med. Scandinav., 1943, exiii, 125 

7 Davis, J. S., et al.: Rupture of the spleen in infectious mononucleosis, Lancet, 1945 


~7 3. 
8 Ziecter, E. E.: Infectious mononucleosis; report of a fatal case with autopsy, Arc! 
Path., 1944, xxxvii, 196-261. 

® Fisner, J. H.: Visceral lesions of acute infectious mononucleosis: a report of two 
with fatal spontaneous rupture of the spleen, Am. Jr. Path., 1946, xlii, 651. 

10 Ricker, W., et al.: The association of the Guillain-Barré syndrome with infect 
mononucleosis, Blood, 1947, ii, 217-226. 

11 Conn, C., and Lipman, B. L.: Hepatitis without jaundice in infectious mononucl 


Ir. Clin. Invest., 1946, xxv, 145-151. 
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gradually reverted to normal during convalescence. Carter and Maclagan ** 
found the thymol turbidity test abnormal in 58 per cent of 19 cases. 

DeMarsh and Alt ** found some evidence of impaired liver function in 
all of 19 cases studied. The cephalin-cholesterol flocculation test was posi- 
tive in 15 of 18 cases, and retention of bromsulfalein was found in 15 of 19, 
including the three negative to the cephalin-cholesterol flocculation test. In 
most of these cases the function reverted to normal in two to six weeks, but 
in three it remained abnormal for two to four and a half months. Cohn and 
Lidman mention one patient who developed chronic hepatitis following in- 
fectious mononucleosis. 

Evans ** also studied 19 cases with special reference to the cephalin- 
cholesterol flocculation test, which gave abnormal results in 90 per cent of 
the cases but was uniformly negative in a similar group of cases of ordinary 
infections of the upper respiratory passages. The thymol turbidity was 
abnormally high in 68 per cent, and the alkaline phosphatase was increased 
in +3 per cent. 

The cases in these studies were all sufficiently severe to call forth the 
characteristic hematological and serological manifestations of the disease. 
These observations indicate that hepatitis with readily demonstrable im- 
pairment of liver function is a frequent and probably regular manifestation 
of infectious mononucleosis in its outspoken form. Jaundice occurs in only 
a small minority of these cases. It is impossible at present to determine 
how regularly hepatitis occurs in the milder cases which are undoubtedly 
frequent but often difficult to recognize with certainty with the diagnostic 
criteria now available. 

Recent studies have also shown a close resemblance clinically between 
many cases of infectious mononucleosis and the milder cases of infectious 
hepatitis. Severe angina and a marked and rapid enlargement of the 
regional lymph nodes, when present, are highly characteristic of infectious 
mononucleosis and rare in infectious hepatitis. Many cases of infectious 
mononucleosis, however, do not present this picture. Pharyngitis may be 
mild or absent. Enlargement of the peripheral lymph nodes may be slight, 
and the predominant symptoms may be malaise, anorexia and gastrointestinal 
disturbances, with or without fever. As is now well known, many mild 
cases of infectious hepatitis are not jaundiced, and moderate enlargement of 
the peripheral lymph nodes is common. Wechsler et al. reported that their 
jaundiced cases of infectious mononucleosis were clinically indistinguishable 
from infectious hepatitis except that the jaundice tended to clear more quickly 
and the digestive disturbances were milder. 

_ 12 Carter, A. B., and Macracan, N. F.: Some observations on liver function tests in 
diseases not primarily hepatic, Brit. Med. Jr., 1946, 11, 80-82. 

DeMarsu, Q. B., and Att, H. L.: Hepatitis without jaundice in infectious mono- 
nucleosis, Arch. Int. Med., 1947, xxx, 257-264. 


14 Evans, A. S.: Liver involvement in infectious mononucleosis, Jr. Clin. Invest., 1948, 
xxvil, 106-110. 
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The specificity of the hematological features of infectious mononucleosis 
has also been questioned. In infectious hepatitis, particularly in the earlier 
stages, there is usually a slight leukopenia and relative lymphocytosis to- 
gether with some atypical lymphocytes resembling those seen in infectious 
mononucleosis. If not identical, these lymphocytes appear to be at least so 
similar to those in infectious mononucleosis that they can not be differen- 
tiated with certainty by the average observer. Although as a rule they are 
fewer in number and do not present so striking a picture in infectious hepa- 
titis, Barker et al.’* have reported that these cells may constitute 60 per cent 
of the leukocytes. Bizarre lymphocytes, therefore, do not furnish a reliable 
criterion for the differentiation of the two diseases in an individual patient. 

An increase in heterophile agglutinins, however, has not been reported 
in infectious hepatitis. Although this is not always demonstrable in sig 
nificant titer in infectious mononucleosis, when present it furnishes the most 
reliable means of differentiating the two diseases. 

These observations are interesting in emphasizing that infectious mono- 
Although the mortality is ver) 


nucleosis is a truly generalized infection. 
The pathological, 


low, grave complications can develop in exceptional cases. 
clinical and hematological resemblance to infectious hepatitis tempts one to 
speculate as to a possible biological relationship between the exciting agents 
of the two diseases. There is at yet, however, no direct or dependable evi- 
dence as to the nature of the agent causing infectious mononucleosis. 


Ps We Xe 


1S BARKER, M. H., Capps, R. B., and ALLEN, F. W.: Acute infectious hepatitis in 1 
Mediterranean theater, Jr. Am. Med. Assoc., 1945, cxxviii, 997-1003. 

















REVIEWS 


Penicillin Therapy, Including Streptomycin, Tyrothricin and Other Antibiotic 
Therapy. By Joun A. Kormer, M.S., M.D., Dr. P.H., Se.D., L.H.D., F. A. C. P,, 
Professor of Medicine in the School of Medicine and the School of Dentistry, 
Temple University; Director of the Research Institute of Cutaneous Medicine; 
Formerly Professor of Pathology and Bacteriology, Graduate School of Medi- 
cine, University of Pennsylvania. 2nd Ed. 339 pages; 25.5 17.5 cm. D. 
Appleton-Century Company, New York. 1947. Price, $6.00. 


The second edition of this authoritative work keeps it abreast of new ad- 
vances in the rapidly expanding field of antibiotic therapy. The clinician will find 
it a dependable reference in selecting the drug and the dosage best adapted for the 
control of the specific infectious agent to be combated. Methods of administration 
and of adjuvant therapy designed to prolong the period of absorption or to maintain 
the blood level by delaying excretion are adequately described. The reasons for 
failure of antibiotic therapy are discussed. The toxic reactions to the various anti- 
biotics are dealt with in connection with the clinical uses of each drug. 

For the clinical pathologist the descriptions of methods employed for the assay 
of penicillin in various body fluids and for testing the susceptibility of bacteria will 
be of particular interesi. 

lhe major portion of the book is devoted to penicillin but there is also a full 
coverage of the present status of streptomycin therapy. Tyrothricin and other less 
important antibiotics some of which have as yet been little employed clinically are 
briefly discussed. 


Se ee eS 


Diseases of the Chest, with Emphasis on X-Ray Diagnosis. By Ex1 H. Rustin, M.D., 
F.A.C.P., F.C.C.P. 685 pages; 265 18.5 cm. W. B. Saunders Company, 
Philadelphia. 1947. 


here has been need for a one volume text covering the modern advances in 
diseases of the chest. Dr. Rubin and his collaborators have produced a book in this 
field which should meet with wide acceptance both from general internists and from 
those with a more specialized interest in pumonary disease. It is written from a 
clinical point of view by men of wide clinical experience with both the medical and 
the surgical aspects of diseases of the chest. Moreover it is signalized by the par- 
ticular attention given to roentgenological diagnosis and by the excellent reproductions 
of illustrative roentgenograms. ‘The first section of the book contains an adequate 
discussion of the basic principles of the x-ray and of the technical aspects of its use 
in diagnosis of chest disease. Other diagnostic procedures, bronchoscopy, broncho- 
graphy, spirometry, as well as laboratory methods, are not neglected. 

[he acute bacterial pneumonias, virus pneumonia, the suppurative lung diseases 
and pulmonary lesions resulting from chemical and physical agencies are dealt with 
from the aspect of diagnosis and treatment. 

There is an important and complete chapter on the role of bronchial obstruction 
in causing pathologic alterations in the physiology of the lung. The many disease 
conditions that arise from bronchial disease—bronchiectasis, emphysema, pulmonary 
cysts, ete—are fully described and the management of these conditions adequately 


pre S¢ nted. 
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Note should be made also of the excellent illustrations which add to the valu 
of the chapter on pulmonary neoplasms. 

The section on tuberculosis contains a discussion of the epidemiology of the 
disease. An interesting observation is made concerning the increasing prevalence of 
primary tuberculosis in the adult. In the diagnosis of pulmonary tuberculosis tl 
predominant role of the x-ray is stressed and the often misleading character oi 
physical signs emphasized. Exception might be taken to the statement that active 
pulmonary disease is excluded by negative sputum and gastric contents. The associa- 
tions of tuberculosis with pregnancy heart disease and diabetes are viewed more 
optimistically than in the past. All aspects of treatment of tuberculosis are discussed 





in some detail. 

The section on the principles of surgical treatment of chest diseases is of particu- 
lar value. The importance of careful preoperative estimation of pulmonary function 
and of the extent of disease involvement is stressed. The technical surgical problems 
are discussed. Postoperative treatment is described. 

A final and valuable chapter deals with the management of emergencies in chest 
diseases. 

The book will be a valuable acquisition for the libraries of sanatoria and will b 
helpful to all those who deal with diseases of the chest. 

M. W. J 


Renal Diseases. By E. T. Bett, M.D., Professor of Pathology, University of Min 
nesota, Minneapolis. 434 pages; 2315.5 cm. 1946. Lea & Febiger, Phila- 
delphia. Price, $7.00. 


The author presents in this monograph a comprehensive survey of various con- 
ditions of the kidneys with clinical and pathological correlation. There is first a 
concise presentation of the anatomy and physiology of the kidney. Some concepts 
underlying the basic pathological physiology are discussed prior to consideration ot 
the clinical and pathological entities. The author uses a wealth of pathological ma 
terial, which he relates to clinical findings. Each grouping is appropriately sub 
divided so that comparisons of clinical findings can be made, which may aid the 
clinician in more accurate interpretation of the pathological lesion. A _ bibliograp! 
is included after each topic, and there is comparison between the author’s material 
and the related publications. 

The monograph is a worthwhile contribution to medical literature and is ex 


cellent for reference. 


BOOKS RECEIVED 


Books received during March are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review later, but it 1 
not possible to discuss all of them. 


The Acute Bacterial Diseases: Their Diagnosis and Treatment. By Harry f 
Dow.1nG, M.D., F.A.C.P., Clinical Professor of Medicine, George Washingto: 
University, etc. With the Collaboration of Lewis K. Sweet, M.D., Chief Medi 
cal Officer in Pediatrics and Infectious Diseases, Gallinger Municipal Hospital! 
etc.; and Haro_p L. Hirsu, M.D., Assistant Professor of Medicine, Georgetow! 
University, etc. 465 pages; 24x 15.5 cm. 1948. W. B. Saunders Company 
Philadelphia. Price, $6.50. 
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Clinical Toxicology. 2nd Ed. By Ciinton H. Tutenes, M.D., Ph.D., Professor of 
Pharmacology and Head of the Department of Pharmacology and Toxicology, 
School of Medicine, University of Southern California, etc., and THomas J. 
Hatey, Ph.D., Fellow in the Department of Pharmacology and Toxicoiogy, 
School of Medicine, University of Southern California. 373 pages; 20.5 x 14 
cm. 1948. Lea & Febiger, Philadelphia. Price, $4.75. 

Conference on Liver Injury—Transactions of the Fifth Meeting, September 26-27, 
1946, New York. Chairman: Dr. C. J. Watson; Editor: Dr. F. W. Horr- 
BAUER. 128 pages; 2315.5 cm. (paper bound). 1948. Josiah Macy, Jr. 
Foundation, New York. Price, $2.25. 

Diseases of the Skin. 7th ed. By Otiver S. Ormssy, M.D., Rush Professor of 
Dermatology Emeritus, University of Illinois, etc., and HAmILton Mownt- 
GOMERY, M.D., M.S., Associate Professor of Dermatology and Syphilology, Mayo 
Foundation for Medical Education and Research, Graduate School, University of 
Minnesota. 1462 pages; 24.516 cm. 1948. Lea & Febiger, Philadelphia. 
Price, $18.00. 

Encyclopedia of Medical Sources. By Emerson Crosspy KELty, M.D., F.A.C.S., 
Associate Professor of Surgery, Albany Medical College, etc. 476 pages; 23.5 x 
16cm. 1948. The Williams & Wilkins Company, Baltimore. Price, $7.50. 

Factors Regulating Blood Pressure—Transactions of the First Conference, April 
24-25, 1947, New York. Edited by B. W. Zweiracn and EpHrAim SHorr. 
175 pages; 23 X 16 cm. (paper bound). 1948. Josiah Macy, Jr. Foundation, 
New York. Price, $1.90. 

Headache and Other Head Pain. By Haroip G. Woxrr, M.D., Professor of Medi- 
cine (Neurology) and Associate Professor of Psychiatry, Cornell University 
Medical College, etc. 642 pages; 24516 cm. 1948. Oxford University 
Press, New York. Price, $12.00. 

Heart: A Physiologic and Clinical Study of Cardio-vascular Diseases. By ALpo 
A. Lursapa, M.D., Instructor in Physiology and Pharmacology, Tufts College 
Medical School, ete. With a Foreword by HerrMANN L. BLuMGarT, Physician- 
in-Chief, Beth Israel Hospital, etc. 653 pages; 25x18 cm. 1948. The Wil- 
liams & Wilkins Company, Baltimore. Price, $10.00. 

Liver Injury—Transactions of the Sixth Conference, May 1 and 2, 1947, New York. 
Edited by F. W. Horrsaver. .+ pages; 23 X 15.5 cm. (paper bound). 1948. 
Josiah Macy, Jr. Foundation, New York. Price, $2.00. 

Psychiatry for the Pediatrician. By Have F. Surrey, M.D., Associate Professor 
of Pediatrics and Psychiatry, Executive Director of the Child Psychiatry Unit, 
Stanford University School of Medicine. 442 pages; 2416 cm. 1948. The 
Commonwealth Fund, New York. Price, $4.50. 

Psychobiology and Psychiatry: A Textbook of Normal and Abnormal Human Be- 
havior. 2nd Ed. By Wenpvett Muncie, M.D., Practicing Psychiatrist; Chair- 
man, Medical Advisory Board, Seton Institute, Baltimore, etc. 620 pages; 
25x17 cm. 1948. The C. V. Mosby Company, Saint Louis. Price, $9.00. 

lextbook of Gynecology. 3d Ed. By Emm Novak, M.D., F.A.C.S., Assistant Pro- 
fessor of Gynecology, The Johns Hopkins Medical School, etc. 742 pages; 
24x 16cm. 1948. The Williams & Wilkins Company, Baltimore. Price, $8.00. 








COLLEGE NEWS NOTES 


New York, N. Y., SELECTED For 1949 ANNUAL SESSION 





The Board of Regents of the American College of Physicians, meeting in San 
Francisco on April 23, chose New York City as the location for the 30th Annual 
Session. The meeting, which will be held under the presidency of Walter W. Palme: 
M.D., F.A.C.P., will take place the week of March 28-April 1, 1949. Furth 
details will be published in subsequent issues of the ANNALS. 








ADDITIONAL LIFE MEMBERS 
The American College of Physicians is gratified to announce that the following 
Fellows became life members of the College recently: 
Herbert W. Rathe, Waverly, lowa 
H. Russell Fisher, Los Angeles, Calif. 
Alan Brown, Toronto, Ont., Can. 


A.C.P. PostGRADUATE COURSES 
Spring 1948 Program 
The following courses have been concluded with the registration indicated: 


No. 1—Mepicat Aspects oF Raproactivity, U. S. Naval Medical School 
Bethesda, Md.; February 18-27; registration, 22, supplemented by approximately 175 
medical officers. 

No. 2—PuysicAL MEDICINE FOR THE INTERNIST, Mayo Clinic and Foundation 
Rochester, Minn.; March 22-26; registration, 17, supplemented by a number of local 
physicians. 

No. 3—Carp1ovASCULAR DisEAseEs, University of Southern California School of 
Medicine, Los Angeles; April 12-17; registration, 47. 

The following courses are registered to the capacities indicated and are closed: 

No. 4—ELectTrROCARDIOGRAPHY: Bastc PRINCIPLES AND INTERPRETATION, Massa- 
chusetts General Hospital, Boston; May 10-15; registration, 26. 

No. 6—CiinicaL ALLERGY, Roosevelt Hospital, New York City; May 17-28; 


registration, 8. 


The following courses are still open and at time of preparation of this announce 
ment (April 8), accommodations are still available: 


No. 5—INTERNAL Mepicine, Gallinger Municipal Hospital, Washington, D. ‘ 
Wallace M. Yater, M.D., F.A.C.P., Director; May 17-22; present registration, 74 
capacity, 100. 

No. 7—Cuiinicat Nevro.ocy, Jefferson Medical College of Philadelphia: 
Bernard J. Alpers, M.D., F.A.C.P., Director; May 24-28; present registration, 38 
capacity, 75. 

No. 8—Puysio.ocicaL Basis For INTERNAL Mepicine, University of IIlir 
College of Medicine, Chicago; A. C. Ivy, M.D., F.A.C.P., Director; May 31-June 5 
present registration, 120; capacity, 200 
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No. 9—D1aBETES AND GENERAL MEDICINE, New England Deaconess Hospital, 
Boston, Mass.; Elliott P. Joslin, M.D., F.A.C.P., Director; July 12-16; present 
registration, 35; capacity, 75. 

Fees for courses still open—$30 per week to A.C.P. members; $60 per week to 
non-members. Registration forms and detailed outlines may be obtained from the 
Executive Secretary, American College of Physicians, 4200 Pine St., Philadelphia 
4, Pa. 

Tentative Roster of Courses, Autumn, 1948 


No. 1—Carpio.Locy, National Institute of Cardiology, Mexico City; Ignacio 
Chavez, M.D., F.A.C.P., Director; two weeks, half days devoted to study and half 
days to inspection and tours; August, 1948; minimal registration, 25—maximal, 75. 

No. 2—INTERNAL MepiciINE, University of Pittsburgh School of Medicine, 
Pittsburgh, Pa.; R. R. Snowden, M.D., F.A.C.P., Director; two weeks, September 
20-October 2; maximal registration, 25. 

No. 3—ReEcENT ADVANCES IN THE DIAGNOSIS AND TREATMENT OF CARDIO- 
VASCULAR DiseAsE, Massachusetts General Hospital, Boston, Mass.; Paul D. White, 
M.D., F.A.C.P., Director; one week, October or November. 

No. 4—ELECTROCARDIOGRAPHY, Emory University School of Medicine, Atlanta, 
Ga.; R. Bruce Logue, M.D., F.A.C.P., Director; one week. 

No. 5—Enpocrino.iocy, Chicago Institutions; Willard O. Thompson, M.D., 
F.A.C.P., Director; one week. 

No. 6—GastTrO-ENTEROLOGY, University of Chicago School of Medicine, Chi- 
cago, Ill.; Walter L. Palmer, M.D., F.A.C.P., Director; one week. 

( Alternate ) 

No. 6—Gastro-ENTEROLOGY, University of Pennsylvania Graduate School of 
Medicine, Philadelphia, Pa.; Henry L. Bockus, M.D., F.A.C.P., Director; one week. 

( Alternate ) 

No. 6—Gastro-ENTEROLOGY, University of California Medital School and Stan- 
ford University School of Medicine, San Francisco, Calif.; Theodore L. Althausen, 
M.D., F.A.C.P., and Dwight L. Wilbur, M.D., F.A.C.P., Directors; one week. 

No. 7—INTERNAL MEDICINE WITH EMPHASIS ON PATHOLOGICAL PHyYSIOLOGY— 
University of Cincinnati College of Medicine, Cincinnati, Ohio; M. A. Blankenhorn, 
M.D., F.A.C.P., Director; one week, October 11-15; maximal registration, 40. 

No. 8—INTERNAL MeEpiciNnE, University of Michigan Medical School, Ann 
Arbor, Mich.; Cyrus C. Sturgis, M.D., F.A.C.P., Director; one or two weeks. 

(Alternate ) 

No. 8—INTERNAL MepicinE, University of Minnesota Medical School, Minne- 
apolis, Minn.; Cecil J. Watson, M.D., F.A.C.P., Director; one or two weeks. 

No. 9—Psycnuosomatic Mepicine, University of Colorado Medical Center and 
the Colorado Psychopathic Hospital, Denver, Colo.; Franklin G. Ebaugh, M.D., 
F.A.C.P., Director; one week. 

No. 10—PuysrioLocicaL Basis For INTERNAL MepIciINe, University of Penn- 
sylvania Graduate School of Medicine, Philadelphia, Pa.; Julius H. Comroe, Jr., 
M.D., F.A.C.P., Director; one week. 


The final selection of the above courses, with possibly one or more additions, 
will be announced in the next issue of this Journal and a Postgraduate Bulletin will 
he published in early July. Members are invited to submit suggestions and especially 
desired courses to the Executive Secretary of the College, and such courses will be 
arranged if approved by the Advisory Committee on Postgraduate Courses and ar- 
rangements for the courses made possible. 
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MARYLAND REGIONAL MEETING HELD Marcu 27, 1948 


An annual Regional Meeting of the members in the State of Maryland, with 
invitations to members from neighboring territory, including Delaware and _ th: 
District of Columbia, was held at the Hurd Memorial Hall of the Johns Hopkins 
Hospital in Baltimore on March 27, with an attendance of 51 Fellows, 34 Associates 
and 59 guests. Papers were presented by members of the staff of the Johns Hopkins 
Hospital and Medical School and of the University of Maryland Medical School 
A dinner was held in the evening at the Belvedere Hotel with Dr. M. C. Pincoffs 
as Toastmaster. The meeting was addressed by Mr. John W. Owens, Contributing 
Editor of the Baltimore Sun, and by Mr. E. R. Loveland, Executive Secretary of th 
College. The meeting was arranged by Dr. Wetherbee Fort, F.A.C.P., Governor 





for Maryland. 


REGIONAL MEETING, DENVER, Coto., Marcu 2, 1948 


The Governors of the College for Colorado, Utah, New Mexico and Ida! 
jointly arranged a Regional Meeting for members in their states which was held at 
the University of Colorado Medical School on Tuesday, March 2. The program 
included medical papers by members and guests during the morning and afternoor 
A reception in the evening was followed by a dinner meeting at the Shirley-Savoy 
Hotel in which the Medical Society of the City and County of Denver and the 
American College of Surgeons cooperated. The guest of honor and banquet speaket 
was Walter L. Palmer, M.D., F.A.C.P., Chicago, Chairman of the Board of G 
ernors. The dinner meeting was attended by about 250 physicians 





REGIONAL MEETING, TOPEKA, KANs., Marcu 19, 1948 


Some 29 Fellows and Associates of the College and 63 guests participated in a 
Regional Meeting which was held at the Winter General Hospital in Topeka on 
March 19. The morning was devoted to a clinical-pathological conference and a 
business meeting while the afternoon session was devoted to scientific papers by 
Russell D. Williams, M.D., F.A.C.P., Nathaniel Uhr, M.D., F.A.C.P., Rudolph 
Chess, M.D. (Associate), Leslie L. Saylor, M.D. (guest), Leslie L. Robbins, M.D 
(guest); all of Topeka; and by George F. Corrigan, M.D., F.A.C.P., Wichita 
Edward J. Ryan, M.D. (Associate), Emporia, and Frederic W. Hall, M.D. (Associ 
ate), Winfield. An informal evening gathering under the auspices of the Topeka 
Fellows followed. The program was held under the governorship of Harold 


Jones, M.D., F.A.C.P., Winfield. 


The Fourth International Congresses on Tropical Medicine and Malaria are to 
be held in Washington, D. C., May 10-18. The last meeting of the Congresses was 
held in Amsterdam in 1938. The Congresses will be sponsored by the Government 
of the United States through its Department of State, and invitations have been 
sent to more than 60 foreign governments. Other persons and institutions in- 
terested in tropical medicine are invited to participate upon the payment of a registra- 
tion fee. Inquiries regarding the conferences should be addressed to Dr. Wilbur A. 
Sawyer, Executive Secretary, Fourth International Congresses on Tropical Medicine 


and Malaria, Department of State, Washington 25, D. C. 
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The 1948 Annual Meeting of the American College of Chest Physicians will be 
held on June 17-20 at the Congress Hotel in Chicago, III. 


Franklin D. Murphy, M.D. (Associate), has been appointed to the Deanship of 
the University of Kansas School of Medicine, succeeding in that position on July 1, 
1948, Harry R. Wahl, M.D. Dr. Murphy is a graduate of the University of Penn- 
sylvania School of Medicine and, for several years, was a member of the Faculty of 
that school. During the recent war, he was a Captain in the Medical Corps, A.U.S. 
In addition to becoming Dean, he will be Associate Professor of Internal Medicine. 


Rear Admiral George B. Dowling, F.A.C.P., retired from active duty with the 
Navy on October 1, 1947, and has accepted an appointment as Deputy Administrator 
of the National Blood Program of the American Red Cross with offices at the 
American Red Cross Quarters in Washington, D. C. 


Samuel Cohen, M.D., F.A.C.P., has recently been appointed Assistant to the 
Medical Director of the Berthold S. Pollak Hospital for Chest Diseases, Jersey City, 
N. J. 


Colonel Charles C. Gill, (MC), USA, Ret'd, F.A.C.P., of Claremont, Calif., is 
now a member of the Royal Philatelic Society of London. There is said to be only 
one other American doctor who is a member of that society. 


The American Association for the Study of Goiter held its 1948 meeting at 
loronto on May 6-8, under the presidency of James H. Means, M.D., F.A.C.P., 
Boston, Mass. The program included presentations by many members of the College. 


\n interesting development in industrial medicine is the program of Confer- 
ences on Medical Relations in Business and Industry being held during May and 
June in Detroit under the auspices of the School of Occupational Health of Wayne 
University, of which Raymond Hussey, M.D., F.A.C.P., is Dean. The following 
subjects are covered in these conferences: The Meaning of Human Relations in 
Industry; Management, Morale, and Productivity; Industrial Human Relations in 
Action; Basic Fundamentals of Administrative Practices in Operating a Health 
Service in Industry; Human Problems in Transportation with Special Reference to 
Aviation; Significance of Non-Occupational Illness in Industry; Significance of 
Cardio-Vascular Disease in Business and Industrial Employment; Occupational 
Diseases Today and Yesterday. The conferences aim to present facts which were 
derived from actual experience in offices and industrial plants, and to stimulate the 
development of positive preventive measures to insure a high level of manpower in 
production. The speakers include many distinguished physicians, psychologists and 
personnel officers. 


The sound and color motion picture film, entitled “Management of the Failing 
Heart,” which was first shown at the 1948 Annual Session of the American College 
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of Physicians in San Francisco, is now available to other medical groups in thy 
country. The text for the film was supplied by the Department of Pharmacology 
Cornell University Medical College and stresses the role of rest, diuretics, salt-fre: 
diet, liquid intake and digitalization in the management of the failing heart. ‘T) 
time consumed in its showing is 40 minutes. It is available to medical societies 
request to the producer, Varick Pharmacal Co., Inc., New York, N. Y. 





1948 MEMBERSHIP RosTER QUESTIONNAIRES 


Questionnaires designed to elicit information needed in the preparation ot 
1948 Membership Roster of the American College of Physicians were mailed out 
most Fellows and Masters of the College in March and more recently to other Fello 
and to all Associates. The College is forced to limit its publication at this time to 
a Roster, which will not include biographical data concerning its members, because 
present shortage of paper and high printing costs. It is requested that any mem! 
who has not yet completed and returned this questionnaire, do so at once, both 
assist the College in securing early publication and to insure that the member’s 


ings contain current information. 
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DR. NEIL DUGALD BUIE 


On February 9, 1948, Dr. Neil Dugald Buie of Marlin, Tex., died of heart 
disease after an illness which kept him confined for many months. 

Dr. Buie was born in Scotland, Ark., in 1879, but lived almost his entire life in 
lexas. His premedical education was received at the Sam Houston State Teachers 
College, from which he graduated in 1902. He attended the University of Texas 
Medical Department, in Galveston, and the Vanderbilt University School of Medi- 
cine, in Nashville, graduating from the latter school in 1907. Dr. Buie later became 
a Diplomate of the American Board of Internal Medicine. 

Dr. Buie settled in Marlin in 1910 and became the owner of the Buie Clinic and 
Hospital. He was extremely active in medical circles, holding numerous offices in 
his local, district and state societies, and serving as president of the State Medical 
\ssociation of Texas, 1941-42. He served as chairman of the Executive Committee 
of the Federation of State Medical Boards of the United States, and as its president. 
For fifteen years, he was the health editor of “The Texas Outlook,” a monthly pub- 
lication of the Texas State Teachers’ Association. For over twenty years he was 
a member of the Texas State Board of Medical Examiners. He was a past president 
of the The Texas Club of Internists. Dr. Buie was a Fellow of the American 
Medical Association, and a member of the Southern Medical Association, the Military 
Surgeons Association of the United States, and the Congress on Medical Education 

Licensure of the American Medical Association. In 1941 he was made a 
Fellow of the American College of Physicians. 

Dr. Buie’s civic activities were wide and varied. He was a member of the 
Lions Club and a past president of the Rotary Club. He was a deacon of the First 
Presbyterian Church. He served once in the Electoral College. 

M. D. Levy, M.D., F.A.C.P., 
Governor for Texas 


DR. GUSTAVE WILLIAM DISHONG 


Gustave William Dishong, M.D., F.A.C.P., was born in San Francisco, No- 
vember 9, 1874, and died in Omaha, Nebr., November 24, 1947. 

Dr. Dishong was graduated from the Creighton University School of Medicine 

1907. He praticed general medicine for three years, which was immediately 
followed by postgraduate work in neurology and psychiatry in the United States and 
England. He had been a member of the Faculty of the Creighton University School 
of Medicine in the Department of Neuropsychiatry since 1912, being appointed 
Professor and Director of the Department in 1919 and Emeritus Professor in 1939. 
He was attending neuropsychiatrist at Creighton Memorial St. Joseph’s Hospital, 
and was at one time Consulting Neuropsychiatrist for the Veterans Administration. 

Dr. Dishong held the rank of Captain and served in France during World War I 
with Nebraska Base Hospital No. 49. He was a Diplomate of the American Board 
of Neuropsychiatry; Fellow of the American Medical Association; Fellow of the 
\merican College of Physicians since 1922; member of the Missouri Valley Neuro- 
psychiatric Society, Nebraska State Medical Association and the Omaha-Douglas 
County Medical Society, serving as President of the latter in 1924. 

Dr. Dishong was quiet and reserved. His sympathetic understanding and in- 
sight into his patients’ problems endeared him to them. He was rated by his students 
and confreres at Creighton University School of Medicine as an outstanding teacher. 
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Although Dr. Dishong had been in poor health for several years, he remained 
in active practice until October 8th. 
Josepn D. McCartny, M.D., F.A.C.P., 
Governor for Nebraska 


DR. JOSEPH SPRAGG EVANS, JR. 


Joseph Spragg Evans, Jr., M.D., F.A.C.P., father of the clinical years of medicine 
at the University of Wisconsin Medical School, and first Professor and Chairman 
of its Department of Medicine, died on February 3, 1948, at Madison, in the institu- 
tion which stands as a monument to his effort, the State of Wisconsin General 
Hospital. 

Dr. Evans was born at West Chester, Pa., March 6, 1875, son of a Baptist 
minister, Reverend Joseph S. Evans, and Ruth Ann (Pierce) Evans. He received 
his B.A. degree from Haverford in 1895, and then attended the University of Penn 
sylvania School of Medicine, where he received his M.D. degree in 1899. 

His early interests were in the fields of clinical medicine and bacteriology. To 
prepare himself in these fields he served as an intern from 1899 to 1901, for six 
months at Germantown Hospital, and for 16 months at The Hospital of the Universit) 
of Pennsylvania, Philadelphia. Then came a period of study abroad. A few months 
in Berlin were followed by a year in Vienna in bacteriology with Weichselbaum, 
and another four months in Paris at the Pasteur Institute as a pupil of Metchnikoff. 
Returning to Philadelphia in 1902, he engaged in private practice and became an 
Instructor in Clinical Medicine in the University of Pennsylvania and Assistant Bac 
teriologist in the William Pepper Laboratory of Clinical Medicine. This first period 
of his active professional career, essentially one of preparation, came to an end in 1909 

Leaving Philadelphia, Dr. Evans came to the University of Wisconsin in Febru- 
ary, 1910 to initiate the development of clinical medicine at the University of Wis 
consin. Three years earlier, in 1907, the late Dean Charles R. Bardeen had laid 
plans for a medical school, and established the first two years of the medical course 
lhe opportunity to carry out these plans and to establish the last two clinical years 
fell to the new Professor of Clinical Medicine, Joseph S. Evans. He was the first 
clinician on the campus. He began with the development of a Student Health 
Service, the second of its kind in the country, of which he was also Director, 
and in 1915 he set up a student infirmary. From these nuclei grew the entire clinical 
program. His first teaching was in courses of physical diagnosis and clinical labora- 
tory diagnosis to medical students; he was the outstanding clinician and diagnostician 
of the community. When Dr. Evans came to Madison, he intended to continue his 
bacteriological research for which he had been promised adequate opportunity. It 
soon became obvious that in this new environment his accomplishments were to be 
in other fields, not less creative than research, but less appreciated in the medical 
world. Dr. Evans accepted and met the challenge of the new situation with rare 
versatility. He proved to be a medical statesman with rare talents not only for the 
Medical School, but also for the entire University. He was not only adviser to 
successive University presidents and regents, but in 1915 he also became adviser to 
Governor Philipp. In the following year he became Chairman, Medical Section, 
Wisconsin Council of Medical Defense. With the opening of the State of Wisconsin 
General Hospital in 1924 and the establishment of instruction in the clinical years 
of medicine in 1925, Dr. Evans had won a fourteen years’ battle that often had 
appeared hopeless. At that time his title was changed to Professor and Chairman 
of the Department of Medicine, and Physician to the State of Wisconsin General 
Hospital, positions he held until his retirement in 1945. 
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Lacking the physical strength to carry out his program alone, he showed great 
ability in developing young men into able clinicians and administrators to whom part 
of his work was delegated. He provided an atmosphere of harmonious cooperation 
where others might work freely and unmolested. He fostered a close relationship 
between the Medical School and the University by the development of the clinical 
years of medicine on the campus and not at a center of population. Through the 
development of the preceptorial type of teaching he brought the Medical School into 
intimate relationship with the profession of the state and extended the campus to the 
borders of the state. These plans of university education, known as the “Wisconsin 
Idea,” he helped to formulate and sponsor. 

In addition to membership in the American Medical Association and its constitu- 
ent local, state, and county societies, he was a member of Alpha Omega Alpha, Sigma 
Xi, the Military Order of Loyal Legion, and a Fellow of the College of Physicians 
of Philadelphia. He was a diplomate of the American Board of Internal Medicine. 
In 1924 he became a Fellow of the American College of Physicians and an en- 
thusiastic advocate for the College for which he served as Acting Governor in 1945. 

In the death of Joseph Spragg Evans, Jr., American medicine, and particularly 
Wisconsin, has lost another of her great physicians, a public servant whose leadership 
was dedicated to the task of providing first the facilities and then the teaching of 
clinical medicine. Along with a personality which was strong and forceful and a 
courage indomitable and unswerving, he was humble and kind, affectionately known 
to a wide acquaintanceship as “Joe,” to the younger generation as “Uncle Joe,” and 
to his boys as “Chief,”—the heart and soul of the Medical School of the University 
of Wisconsin. 

Karver L. Puestow, M.D., F.A.C.P., 
Governor for Wisconsin 


DR. I. WARNER JENKINS 


Dr. I. Warner Jenkins of Waco, Tex., died on March 1, 1948, after a lingering 
illness. Born in Alabama in 1880, he graduated from the Chattanooga Medical 
College in 1901. After practicing in a small town in Texas for fourteen years, he 
moved to Waco in 1920 and limited his work almost entirely to radiology. 

Dr. Jenkins was a former staff member of the Providence, Johanna McClelland 
Memorial and Hillcrest Memorial Hospitals, of Waco. He was a Diplomate of 
The American Board of Radiology, a Fellow of the American Medical Association, 
and a member of the Texas State Medical Association, the Texas Radiological 
Society, and the Radiographical Society of North America. Besides his pioneer work 
in radiology, Dr. Jenkins was an enthusiastic farmer and a breeder of Polled Hereford 
cattle. 

Dr. Jenkins became a Fellow of the American College of Physicians in 1926, 
the first physician of Waco to be a member of the College. 

M. D. Levy, M.D., F.A.C.P., 
Governor for Texas 


DR. REUBEN MacBRAYER 


Reuben Adolphus MacBrayer was born in Asheville, N. C., on November 26, 
1891. He was the son of Dr. Lewis B. MacBrayer and Lillie Cordelia MacBrayer. 
He received his A.B. degree from the Wake Forest College in 1911. In 1916 he 
was graduated from the University of Pennsylvania School of Medicine and almost 
immediately thereafter entered the Army as a medical officer. He was on active 
duty in Mexico prior to World War I and later was on active duty in this country. 
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After World War I, Dr. MacBrayer was on the staff of the North Carolina 
Sanatorium for a time. He later practiced internal medicine in Shelby, N. C. For 
a time he was on the staff of the Yale University School of Medicine and the New 
Haven Hospital, and later was assistant pathologist of the New York Post-Graduate 
Medical School and Hospital. In 1937 he was appointed Medical Director of Ciba 
Pharmaceutical Products, Inc., Summit, N. J., and continued in that capacity for the 
next five years. During this period he was also consultant in endocrinology and 
associate in pathology for the Overlook Hospital in Summit, N. J. 

Dr. MacBrayer volunteered for medical duty in World War II on the day 
following Pearl Harbor and reported for active duty as a major in the Medical Corps 
in January, 1942. He continued on active duty throughout the war, serving one and 
a half years in the E. T. O., first as commanding officer of the 110th Station Hospital 
and later as hospital inspector, in the office of the chief surgeon, E. T. O. At the 
time of retirement from the Army, he was a colonel in the Medical Corps, A. U. S. 
Since his retirement, Dr. MacBrayer had made his home in Southern Pines. 

Dr. MacBrayer was a member of the North Carolina State and Moore County 
Medical Societies, the Association of Military Surgeons, American Society for the 
Study of Internal Secretions, American Association of Industrial Physicians and 
Surgeons, National Tuberculosis Association, Southern Medical Association. He was 
a Fellow of the American College of Physicians, the New York Academy of Medicine, 
the American Medical Association, and the Royal Society of Medicine of London. 


DR. MAX PINNER 


Max Pinner died in Berkeley, Calif., on January 7, 1948, at the age of 57 years. 
His death was due to coronary heart disease. He had been ill, though ambulant and 
moderately active, for several years. In the final two years, he was well aware of 


the critical nature of his illness. Although obviously in more than moderate dis- 
comfort, he continued completely to fulfill his duties as Editor of the American 
Review of Tuberculosis, and as consultant in pulmonary diseases to the Veterans 
Administration, as well as to give regularly of his time and knowledge in the opera- 
tion of the pulmonary disease services in Alameda County. 

Born in Berlin, Germany, he achieved the degree of Doctor of Medicine in 1920 
at the University of Tubingen. Shortly thereafter he came to the United States and 
began his work which led to the acquisition of a notable list of honors and appoint- 
ments. In 1938, he became Chief of the Division of Pulmonary Diseases, Monte- 
fiore Hospital, New York, and held this post until 1946. He was Clinical Pro- 
fessor of Medicine at Columbia University College of Physicians and Surgeons from 
1939 to 1946. A Diplomate of the American Board of Pathology, he was best known 
in this field of endeavor. The American Tuberculosis Association’s Trudeau medal 
for the outstanding contribution in pulmonary tuberculosis went to him in 1947. This 
distinction afforded him a deep sense of accomplishment. 

Like many scholars, he was also a prolific writer, having authored numerous 
original contributions. His text, “Pulmonary Tuberculosis in the Adult,” is a well 
known reference book. At the time of his death, he was engaged in compiling a book 
on symptomatology of disease. He felt that physicians who were sufferers of various 
disease entities, might contribute better descriptions of symptoms. Already, in 
answer to his published requests, he had received dozens of detailed versions which 
he considered exceptionally valuable. 

Through his death the world has lost one of its scientific men of unusual clarity 


of thought and originality. 
NorMAN Leet, M.D 





